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JOHN MACDONALD’ & SON, LTD. 


ENGINEERS, 
%. WATT STREET, MARYHILL, GLASGOW. 


THE BEST TYPE OF MACHINE FOR SHELLS. 











“AJAX” : 
STRIPPING |e a ee | THE JOUT 
hale | He) DOES IT. 


or 
DIRECT 
PATTERN 
DRAW 
». SARRING 
MOULDING 
MACHINE. 


OF 
BRITISH 
DESIGN 

and ; 
MANUFACTURE 
THROUGHOUT. 


The illustration shows our latest design -No: 6: AJAX "":Pneumatic Jat Ram Direct Pattern drawing 
Moulding Machine. Simplicity and stability are the chief feature of these machines, and they are built to 
stand the very hardest usage. The size of table is 20in. by 24in. with 18in. pattern draw and lifting Capacity 
12cwts. at a working pressure of 80lbs. per square inch. The main Cylinder performs both the jarring and 

ttern drawing operation, the siderods being adjusted according to the depth of pattern draw necessary. 
Moulds are successfully rammed in a few seconds, and are thor y uniform in density, thus saving at least 
10% in overweight of castings. See our M—1-catalogue for further particulars and information regarding 
other sizes and types of “ AJAX.” jarring Machines. 
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FREE FROM CARBON. 


METALS AND ALLOYS 


Ferrous and Non-Ferrous. 











FERRO FERRO-TUNGSTEN Example No. 13 RARE 


This alloy, free from carbon, contains about 807% Tungsten, 
and is commercially free from all impurities objectionable 


ALLOYS | i sirieating so? makenin‘the couseey pe? | METALS 


FOR WELDING ‘| if ERMIT FOR RE-HEATING 


THE BRITISH THERMIT CO., LTD., 
Telegrams: “THERMETAL, L'?00t” 40/55. THE ALBANY, 


Works: GARSTON. LIVERPOOL. 


Thie firm which is, and always has been, entirely British, has no 
connection with any other Company of somewhat similar title. 







































SPECIAL 
ALLOYS 
PREPARED 







_ THERMIT, Limi ED. 


Proprietors: NOBEL’S sista Co., Ltd., GL. 


ai 


Getabilehed 1904. 





THERMIT WELDING 











COMPOUND. REPAIRS to BROKEN 
TITANIUM-THERMIT. cnivted qut’ at 
FERRO-TITANIUM. *QUR WORKS. : 
PURE METALS and i 
ALLOYS. TELEPHONE: East 4157. 
TELE Fulmen, Phone, LONDON 
appress:— Reesrmsep Taaps Marz. 


675, COMMERCIAL ROAD. LONDON, E. 


PLEASE NOTE.—This Company has no connection witn any other Firm or Company of similar title. 
All the Company's Shareholders and Employees are of British birth, 
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BILSTON. 


ESTABLISHED 1824 


We can meet your requirements in 


SPECIAL 


Foundry Irons 


CAPPONFIELD BRANDS. 


CAM. - - All Mine 
Cold Blast 


Clam". p 

ZENITH - Refined 

Thomas & Isaac Bradley, Ltd., 
Capponfield Blast Furnaces, 
— BILSTON. — 
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“FOUNDRITE.” 


“ FOUNDRYMEN have been seeking this material for years.” f 


Supplied only in 40 gallon Casks. No bulk broken. . 


FOUNDRITE versus CORE GUM. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘“‘found right’’ for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 




























> 











The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, heneycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE,” 
For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 




















Telegraphic Adéress—“ MOROD, SHEFFIELD.” Telephone 4318. 


HEDLEY MOORWOOD & Co., Lid. 


21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 
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““ Goldendale ”’ 
CYLINDER PIG IRON. 


FOR: 


| STEAM, 
| HYDRAULIC, 
GAS and OIL ENGINES. 


Special Quality for : 


|| AUTOMOBILE wo AERO exces. 


UNRIVALLED for Fluidity, 
Easy Machining 
and Soundness. 
DENSE GREY FRACTURE. 

















Makers: Goldendale Iron Company, Ltd., 
Tunstall, Stoke-on-Trent. 


Selling Agents :— 
WESTOBY & RAWSTRON, 326 & 327, Royal Exchange Manchester. 
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A Noted Otolaryngologist Reported: 
“*At Camp Greenleaf of those claiming | 











to be Otolaryngologists, 70 per cént. 
were rejected as incompetent. ” 


If this is true of those SPECIALISTS—we wonder 
what percentage of FOUNDRY SPECIALISTS could 


pass an examination to obtain a “ McLain Diploma” ? 


One noted foundry specialist (>) advised a foundryman eres 
against semi-steel: Of 6000 cylinders the loss was 20 per 
cent. 











A Loss of 1200 Cylinders ! - McLain’s 
We advised steel—taught them how to melt it and of 
the NEXT 6000—only 148 were returned. ‘ l 
McLain’s Semi-Steel Turned the Trick. Semi-Stee 
The pig iron used was high in phosphorus and you 
know what steel does to phosphorus ? If not then let us Turned 


assume your mixture is 50-50, and the estimated analysis of 
phosphorus is 1.00 per cent. " 
For every 5 per cent. Steel added take the 


out 5 per cent. of the 50-50 Mixture 
and this 5 per cent. Steel will reduce 


Phosphorus .05 leaving .95 per cent. e 
10 per cent. steel—the approximate phosphorus in mixture—.90 Trick 
15 - oe rm oe 2 » —85 
20 1 “ * rs ad - » — 30 
Bg if ~ <2 °° =% | amd Saved 
ee eee ? a te) 
45 = » hs ~ ‘ » 79 1 05 2 
50 - oe 1 ee ‘ iz is » —50 
We bade goodbye to straight gray iron mixtures LONG ° 
AGO—and the above is ONE OF OUR REASONS. Cylinders. 





McLAIN GRADUATES 


are neither strictly practical nor technical— —--——- 
but a combination of both—which spells 
EFFICIENCY AND ECONOMICAL 
FOUNDRY PRACTICE, 


McLAIN’S SYSTEM, INC., 


710, Goldsmith Bidg., Milwaukee, Wis., U.S.A. 
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FOUNDRY PLANT. 








‘*Rapid”’ Cupolas, 


with or without receivers or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or electro-motor driven, 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMIGAL RESULTS 
GUARANTEED. 


We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines 
and the “ Bradford’’ Patent Boiler Feed Pump. 
We are the original makers of “Rapid’’ Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 











CONTRACTORS TO HIS MAJESTY'’S GOVERNMENT. 


THWAITES BROS,, Lro. 


Vulean flronworks, BRADFORD. 








Telegrams— 
“THWAITES, BRADFORD.” 


Telephone— 
Nos. 3459 and 3440 BRADFORD. 


London Office : 
96 & 98, Leadenhall Street, E.G. 


Catalogues on Application, 
































O 


BOGIE 
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LADLES 


Here are some points 
for your consideration :— 


These Ladles are made with the very 
finest material on lines that long 
experience has taught us to know as 
the most satisfactory. 


The Hoffmann Roller Bearings are 
carefully fitted and fixed in place by 
screwed plates which keep in the 
grease but keep out the dirt. 


The ladle bodies are made by a 
special process from a flat steel plate 


and the trunnions are made solid 
with the band, which is shrunk on to 
the bowl. 


For prices apply to 


Charles McNeil Ltd. 


Kinning Park 
Hydraulic Forge, 


Glasgow. 


Telephone: Glasgow Ibrox 820, 1. 2 and 3, 


Telegrams: “ McNeil, Glasgow,” 


Our _ illustration 
shows a 15 cwt. 
bogie ladle fit ed 
with the latest 
type of roller 
bearings. 
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FOUNDRYMEN, | 
YOU ought to use “ Baltiseed” Core Oil. 


During the War, and for many years before, it 













has been the means of a tremendously 
increased output for those who 
have, and is admitted to 


be the Best Core Oil 


ever produced for 





Iron and Steel 


Castings. 
Itisa 


scientifi- 

cally prepared 
compound, simple 
in use, and a guaranteed 
standard quality, absolutely 

free from sediment, makes per- 
fect cores, which leave castings with- 


out labour and saves dressing room costs. 








For Partiouwlars write Telephone: HALIFAX 1308. 


Wh. ASKE & C " VICTORIA OIL WORKS, 


Sole Manufacturers. H AL I FA X. 
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SUPER EFFICIENCY ! 


if you wish to be 
successful in the 
manufacture of high 
grade castings it is 


essential that you use 


‘SPERMOLIN’ 


(Registered Trade Mark) 


*» 





for your CORES, which 
being the highest grade 
COMPOUND will over- 
come all difficulties. 


THE ORIGINAL, THE BEST. 





ON H.M. ADMIRALTY & WAR OFFICE LISTS. 





For particulars apply to the Makers :— 


SPERMOLIN LIMITED, 


iit. - HALIFAX. 
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T.& 1. BRADLEY & Sons, Lr. 


DARLASTON, South Staffs. 


SPECIAL COLD BLAST PIG IRONS, 











Brands: 
R.A.M. IXL. C.B.R. ‘ D.M.R. 
FOR CYLINDERS. FOR CHILLED CASTINGS, &o. CHARCOAL FOR MALLEABLE 


CASTINGS, &c. 
* SELECTION * ANALYSIS + FRACTURE AND CHILL + GUARANTEED + 





ALL MINE. WARM BLAST. COLD BLAST. 


@AM@e ixXL 1X L.-CB. 


sar iF YOU HAVE DIFFICULTIES WITH YOUR SPECIAL CASTINGS CONSULT US. 
We can put you right. 



























WILLIAM CUMMING & CO.LYD.. 


Alpe 


FOR i afm : THE WELL-KNOWN BRANDS 
4 “IMPERIAL” 
IRONFOUNDERS’ R ( k : 1 T « 1 ah reset iel 
BLACKING 
PLUMBAGO “VULOAN” 
cone cum ANITA Lah io 
CORE GUM 


COAL DUST 


ETO. Eslabiished 1840. ear 


Write for Quotations. 
Routed at geee SHALAGO 


Keivinvaie Mille, Maryhill, Glasgow. 
Sunnyside Biacking Mille, Paltirk. Telegraphic Addrese— 
Prudence, Glasgow. 


Old Packet Wharf, Middiesbrough. 
Albion, Weet Bromwich. Summin, Blacking Mille, Cameion. 
Whittington Gracking Mille, Nr. Chesterficia Cumming, Whittington, Chesterfield. 
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THOS. BROADBENT & SONS, Ltd. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


IN YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ann EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 1581 (4 lines). Laurence Pountney Hill, E.C, 














ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


| Stewart WHEEL MOouLpine 
: MACHINES. 





: Complete 
| Satisfaction 
A AY” Guaranteed 
<= 
No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 




















WRITE FOR PRICE AND. PARTICULARS TO 


DUNCAN STEWART & Co.,LTD., 


LONDON ROAD IRONWORKS, GLASGOW. cneute stontaee uy thts echenk 
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FOUNDRY res eamanss 
REQUISITES. ||fmrime enn 


COKE CUPOLA, PIT FIRE, TILTING FURNACE. 


GANISTER CONVERTER, CUPOLA, PIT FIRE, ETC. 
PATCHING TILTING FURNACE, ETC. 

SILICA BRICKS au sures. 

CORE GUM BEST AND MEDIUM. 

PLUMBAGO FINE AND MEDIUM. 

PARTING POWDER LIGHT, PLATE AND GENERAL. 
IRON CEMENT “A” ADB” FOR FOUNDRY USE. 


FLUX IRON AND GUN, BRASS, BRONZE, ETC. 


CASTING SAND iron ano crass. 
H. G. HILLS, ETC., ETC. 


50, FOUNTAIN STREET (City), 
119 HIGH HOLBORN, LOND .Cc. 
MANCHESTER. : — 









































URING the period when we were anticipating the needs of the 
reconsiruction era we were perfecting the design and methods 
of producing a series of Chipping Hammers which would reduce the 
cost and simplify and make more rapid all the work upon which such 
hammers can be profitably employed. 


The tools illustrated and described in our catalogue—a copy of which 
we will gladly send you—reveal a standard of efficiency which will 
meet, we claim, more accurately than any others, the present day 
demands of all progressive firms engaged in the Engineering and 
Kindred Industries. 





Mav we send you a copy of this bvok ? 


Coventry Ordnance Works, Ltd., 
Coventry. 
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WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and ali Foundry Requisites, and have 
done so since 1831. 


I. & le WALKER, errincuam mus, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 








































New Standard Unit 
STEEL. Sa 





FREDK. BRABY & CO. LTD 


STRUCTURAL ENGINEERS 
PETERSHILL ROAD GLASGOW 
Manufacturers of : 
STEEL BUILDINGS & STRUCTURES Heavyorlight Ordinary or Unit design 


STEEL TANKS & CISTERNS STEEL SHEETS & PLATES 
GALVANIZED CORRUGATED . SHEETS 








Gas Fired DRYING STOVES, 
ANNEALING OVENS, &c. 
NO SMOKE. SAVING 50 per cent. 
Adopted by the Leading Firms. 


PORTABLE MOULD DRIERS, &c. ; ALSO FURNACES FOR ALL PURPOSES OF HEATING: 


GAS ENGINEERS, UNDERWOOD HOUSE. PAISLEY. 
















FERRO-VANADIUM. 
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* %* %* * * FERRO-TITANIUM. 
SILICO-MANGANESE {85/70 % Manganese and 1 96, 2 9  %, Carbon Maximum, 
FERRO-SILICON Containing 26 %, 50 %, 75 % Silicon. 

FERRO-CHROME 65/70 % Cr. & 1 % up to 8/10 % Carbon Maximuia. 


ALUMINIUM 98/99 % Purity. In Notched Bars and Half Round Sticks and Granular. 








WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 





EVERITT & CO., 


Telegrams: “PERSISTENT.” 








“SHALLY’S’ 
BEST MACHINE-SPUN DOUBLE-TWISTED 


STRAW ROPES 


are now being used by leading Ironfounders, 
Engineers, Pi e Makers, Bedstead Makers, 
aud for all packing purposes, &c 


NEW MACHINES have been installed into the WORKS 
for producing a larger output to cope with the increased 
demand for ‘“ Shally's Strawropes” and we are now 
able to execute and guarantee delivery of any order for 
any quantity. 

Our warehouse accommodation has now been increased 
for us to be able to store huge quantities of every size, 


OUR STRAWROPES ARE WELL-SPUN, 
DOUBLE TWISTED AND FAR SUPERIOR 
TO ANY OTHER MAKE. 


We hold the largest stock in ENGLAND, regular 
supplies arriving weekly, direct from the works. 


We invite all users to hand us their next inquiry and we are 
certain that our price. are far lower than any other makers. 


Special Prices Quoted for Contracts & Quantities. 
We make STRAW ROPES in sizes of 14”, 1'’, ?’’, and 4” diameter. 


SHALLY & CO., 
Poundry Specialists & Wire Brush Manufacturers, 
Nile Street, HULL. ~- 


Telegrams : , - 
“SHALLY, NILE STREET, HULL.” TEL, NO. 176 x 3. 








40 CHAPEL ST., LIVERPOOL. 


Telephone No. 1134 ( lines). 


F. L. 








, 


TTT ee bs 


HUNT & CO.. 


FOUNDRY 
FURNISHERS 


AND 


FOUNDRY REQUISITES 


Of every description. 


56, 58, 60, CHAPEL STREET, 
SALFORD, MANCHESTER. 
emai MLL LLL 


FIRE BRICKS & CLAY 


CUPOLA BRICKS. 


Best Quality. 


Y 
Uy 
Uy 


My 
Y 
Z 
Uy 
G 


sabia 
















LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


(STOURBRIDGE) Ltd., 
STOURBRIDGE, 














PORTABLE CORE OVENS 


THE “‘ PORTWAY ”’ 


For Gas or Fuel, 





Gentlemen, 
We are very 





\ pleased with the Core Oven we recently purchased from you. We find it dries the 
cores quickly without burning them. It is very handy and economigal to use and is altogether superior to 
other ovens of this type we have in use. 


Will you please quote us your best price for four more like it, 


TESTIMONIAL. 
From The Braintree Castings Co, 
Chapel Hill Foundries, Braintree, Essex. 


Yours faithtully, 
For The Braintree Castings Co., 
(Signed) W. B. LAKE, Director. 








“ues: C. PORTWAY & SON, “rorraicr over wos” HALSTEAD, ESSEX. 























TES 
= 
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GROUND GANISTER, 


STEEL MOULDERS’ GOMPOSITION, 


SILICA BRICKS. REFRACTORY GOODS. 
PICKFORD, HOLLAND & G®., L°., SHEFFIELD. 











in ania VERZOCCHI & DE ROMANO 

PAIN i MILAN (Italy). 
pb MINERALS, METALS, ALLOYS. 

ROBERTS, ssaedeoe bi Co., Ltd., REFRACTORY MATERIALS and all re- 


quisites for the Engineering Trades. 
Cobden Works, Gower Street, 



































BIRMINGHAM. London Office : a3 & 46, a es .2, 
JOHN HALL & CO. | 
OF STOURBRIDGE, LIMITED. CU PO LA BRICKS a 
STOURBRIDGE, ENGLAND.||  poinany ano paTeny | 
monahoatns CUPOLA FURNACES. 


FIRE BRICKS, BLAST 
FURNACE BRICKS AND | /|JOHN R. FYFE & CO., 
CUPOLA BRICKS. SHIPLEY, Yorks. 














a 














WILLIAM OLSEN, LTD., 


COGAN STREET, HULL. 
Wholesale Factors, importers, ad Ex xporters. of . 


MATERIALS and REQUISITES 


for IRONWORKS, IRON and BRASSFOUNDERS, &c. 


WIREBRUSH _MANUFACTURERS. 
QUOTATIONS AND SAMPLES ON APPLICATION. 
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MEX FUEL OIL 


A clean, efficient, economical and 
labour-saving fuel for all types 
of oil-fired industrial furnaces and 
boiler plants. 

Our Engineers 

are at your 


Service Sor 
Consultation. 


ANGLO - MEXICAN 
Petroleum Co. Ltd., 


Fuel Oil (U.K.) Dept. 





Monometer Non-Crucible Elliptical 
Oil-Fired Melting Furnace 


16, FINSBURY CIRCUS, LONDON, E.C.2. 





























—= REGENERATIVE . GAS =" 


FURNACES 


FOR MAKING MALLEABLE IRON AND STEEL CASTINGS. 
CONTINUOUS ANNEALING FURNACES FOR ALL PURPOSES. 


THe E. W. HARVEY GAS FURNACE C° Lt? 


10, QUEEN ANNE’S GATE, WESTMINSTER, LONDON, S.W.1. 


SUCCESSORS TO FREDERICK SIEMENS’ BUSINESS 
FOUNDED IN LONDON BY SIR WILLIAM SIEMENS IN 1856. 




















— 


ee 


The GENERAL REFRACTORIES Co, Lid | | THE INVINCIBLE SAND MIXER, 


Telephone—3577 Central. Telegrams—‘“‘ Brick, Sheffield.” Fitted with Patent Roller Bear- 
Sole Manufacturers ings, Renewable Reels, 


YORKSHIRE STEEL MOULDING SAND, Grinds, Mixes, Screens & Prepares. | 


in regular use in many of the largest Steel OLD AND NEW FOUNDRY 
Foundries in the country, SANDS AT LOWEST OOST. 


MOULDING PAINTS. 
CUPOLA GANISTER. 
GROUND FIRECLAY. wee Hy — ee Re 6 


Special Grade ‘‘E”’ 
SILICA BRICKS. tor Sestrie Furnaces. 13° Mfizer—1 Ton per Hour. USED IN PRINCIPAL FOUNDRIES. 
REFRACTORY HOLLOW-WARE. PRICES ON APPLICATION. 


QUOTATIONS GIATERIALS ON APPLICATION. C. E. V. HALL, 26, Paradise Sq., Sheffield. | 





Saves Labour—Reduces 
Foundry Costs. 
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The Governing Director has now been invalided out of the Army from wounds, and Foundrymen 
can rely upon a constant supply of “ Binderit ” products at advantageous prices. 


3 








DOME ve 
ity 
“BINDERIT” 


POWDER . BRIQUETTES . LIQUID 


British Made from British Products. British Owned. 








FOR USE IN THE FOUNDRY, 


The British Binderit Co. Specialise in those Requisites 
which are absolutely necessary for 
Successful Castings Production. 


PTT eter r etree ter rere rere er rrr rr rer rT Serer re rrrrrrrrrrrr cirri ir irri rt ire rr rr rT rer rei iit TTT rir ir rrr ir iT rrr r TT Tree ert eee 


“BINDERIT” is the sand binder of proved reliability and is the most 
economical and efficient sand binder extant. 


“BINDERIT ” supersedes all oil, oil compounds, gums or starches, and 
excels all other water soluble binders for cohesion and porosity. 


“BINDERIT™” readily dissolves in cold water. 


“BINDERIT ” can be used with every kind or variety of sand, and is used 
for sand mixes for steel, iron or non-ferrous castings. 


“BINDERIT” reduces fettling charges to the minimum and practically 
eliminates the uses of wires or irons. 


“BINDERIT” Silicia or- black-washes are of unrivalled excellence and 
superior to all others. 


For Full Particulars and Prices apply to— 








Telegrams : 
“ Bindercomp, Wands., Londori.” 
Telephone: 994 Putney. 


The British Binderit Co., Lid 


Binderit Works, Wharf Road, 
Wandsworth, S.W.1is. 
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———— 


20 





CHARCOAL 
COLD BLAST 
HEMATITE PIG IRON 


Brand “LORN’” 














FOR HIGH CLASS MALLEABLE CASTINGS 
CHILLED IRON & ROLL CASTINGS 
CRUCIBLE STEEL, CARBONISING, &c., &c. 


CHARCOAL IRON CO, LIMITED, 
Backbarrow, nr. Ulverston. 


TIT 














Telegrams: “LORN HAVERTHWAITE,”’ 








iC 





PTITPIELU LOLOL 


AMSLER BROTHERS | 
SCHAFFHOUSE——SWITZERLAND 


makers of the original 


Universal Testing Machines 


can supply from Stock all sizes from 10 to 
100 tons capacity, operated by motor, belt or 
hand driven oil pump, to give tension, com- 
pression, bending, transverse, shearing and 
hardness tests. 

















The load is automatically balanced at every 
instant by a sensitive Pendulum Dynamometer. 








The sensitiveness of the dynamometer can be 
instantly varied from full capacity to one-half, 
one-fifth, or one-tenth of the maximum load, 


AMSLER TEN TONS UNIVERSAL 


TESTING MACHINE, arranged for 
TRANSVERSE TESTING, showing 
motor-driven oil pump mounted on the The steal 

plicity and compactness of the machines 
PENDULUM DYNAMOMETER frame. makes them specially suitable ie pea sion 














— Write pan full elite ind prices to — 


T. J. PRIMROSE, 162, Norwich Road, Ipswich ‘Gf. 


Great Britain). 




















Ite 





TANT 
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The Foundry Blower. 


The particular type to meet the conditions in your own 
Foundry can be furnished by Sturtevant. 
We make a complete line of Rotary Blowers 
and High - Pressure Centrifugal Fans for 
blowing Cupolas, and 
for this reason can 
make recommendations 
without prejudice. 


Give us particulars of your 

requirements and we will 

offer you the most suitable 
Blower. 





Sturtevant Rotary Blower. Sturtevant High-Pressure Fan. 


List u List 


F.T. 1223. Engineering Co., Ltd., F.T. 1022. 
147, Queen Victoria St., London. 


























British Moulding Machines 


And FOUNDRY EQUIPMENT. 









































The HAND RAM. 


Adjustable to any size Box. 


The JARR RAM (Pneumatic). The HEAD RAM. 


The Machine with a Perfect Lift. Most powerful Hand Machine made. 


The most efficient Machines, built to stand rough usage. 
WRITE FOR CATALOGUE TO— 


Britannia Foundry Company, 
Government Controlled COVENTRY, ENGLAND. A. ¥- ag 


stablishment. 








B2 
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T : -“LADLES” 
el€grams: mancHestER 


“N° 2297 
CENTRAL” 
MANCHESTER. 


Telephone: 





ere oe F) 10% BRITANNIA WORKS, 
BLACKFRIARS, MANCH ESTER. 











Che Foundry Crade Journal 


AND PATTERN MAKER. 


‘THE OFFICIAL ORGAN OF THE INSTITUTION OF BRITISH FOUNDRYMEN. 


Vol. 21. 


‘PUBLISHED THE FIRST WEEK IN EACH MONTH 


Subscription Terms: 7s. 6d. per annum, post free. 


To place the “Journal” within the reach of working 
Moulders and Pattern-makers, the Proprietors will accept sub- 
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NOTES AND .COMMENTS. 


The Iron and Steel Industry and Protection. ” 
; With the removal of restriction on imports as 
from September 1, we are once again on a free- 
trade basis, for except in the case of certain key 
industries there is now freedom to import manufac- 
tured material freely into this country. The list of 
key industries as announced by the Board of Trade 
seems to have been narrowed very considerably 
when we recollect our experiences during war time, 
and the feverish haste and great cost at which 
these deficiencies were overcome. The principal 
* key c products, as defined by the Board of 
Trade and of interest to the engineering trades, 
are scientific glass ware, porcelains and instru- 
ments, ferro-tungsten, magnetos and gauges. No 
doubt many who have been induced by the specious 
promises of the Government to build works to carry 
on German monopolies during the war will 
find themselves in a. very difficult position, because 
although in normal times they might be able to 
meet German competition. the drop in the ex- 
change value of the mark means an immense 
stimulus to German exports. So far as iron and 
steel are concerned the after-the-war position is 
that the steel-makers want the free import 
of pig-iron, and the re-rollers want free im- 
ports of steel. The steel-makers have to face the 
fact that the increased steel capacity is four mil- 
lion tons, and the increased pig-iron capacity is 
less than one million tons, and this figure may 
indeed be even smaller when allowance is made for 
furnaces which will probably never be re-lighted. 
On the other hand, in 1913 we exported one million 
tons of foundry and forge pig-iron, and possibly 
some of this capacity may be permanently used for 
steel-making irons. Making all due allowance, 
however, the conclusion is irresistibly reached that 
it is not possible to produce an output of twelve 
million tons of steel, because with the insufficient 
production of pig-iron the raw materials are not 
available, and this in spite of the fact that an aver- 
age of 50 per cent. of scrap is used in the furnace 
to-day as against an average of 30 per cent. before 
the war. For this reason many of the steel-makers 
wish to have a free hand to import pig-iron rather 
than to raise more raw materials and’ put up 
additional blast furnaces, 





Electric Lifting Magnets for Steelworks and 
Foundries. 

We have recently received from The Witton-Kramer 
Electric Tool & Hoist Works an interesting publication 
dealing with their electric lifting magnets, in which they 
say that during the last ten years very considerable 
progress has been made in the manufacture and appli- 


cation of lifting. magnets for industrial service. 
Almost every. steel works and large foundry has 


adopted these appliances for handling both raw mate- 
rial and finished products, the saving in time and 
labour effected being so great that in many instances 
the installation of special high-speed cranes for use 








with the magnets has been justified, the initial outlay 
of both crane and magnet being recovered in a very 
short time. An instance may be cited in which a 


52-in. magnet, operating in a-steel works, effects a 
saving of approximately £1,500 per annum. For 


handling iron and steel in bulk, lifting magnets obvi- 
ate the necessity of using slings or chains to attach 
the load to the crane hook. It is impossible to handle 
economically rough material such as pig-iron, scrap 
iron, billets, crop ends, ingots, turnings, borings and 
the like by hand labour, nor can metal of this descrip- 
tion be slung efficiently from a crane hook. With a 
magnet the whole operation can be carried out by the 
crane driver, in many cases even without the assist- 
ance of ground men. It is also possible with a 
lifting magnet to stack metal to a much greater height 
than is possible by hand, resulting in a considerable 
saving in floor space. Further, material can be 
handled at high temperatures, the magnetism of steel 
being unaffected at temperatures up to and a little 
over 700 degs. C. 


Hardware Exhibition in Brazil. 


The great extent to which American iron, engineer- 
ing, and hardware manufacturers and exporters have 
taken advantage of the opportunities afforded them 
in Brazil by the war may judged by the 
Brazilian trade returns, which show that although 
German competition has been practically destroyed, 
British manufacturers are now Faced with still more 
serious competition from one of the most highly 
developed manufacturing countries in the world. The 
seriousness of the situation has been the subject 
of a good deal of study on the part of the officers and 
members of the British Chamber of Commerce of Sao 
Paulo and Southern Brazil, and among the projects 
which they have put into execution with the chiens of 
influencing Brazilian importers to purchase British 
goods has been the makiag of arrangements to hold 
a series of British industrial exhibitions in the City of 
Sao Paulo, which is the heart of the great manufactur- 
ing district of Brazil, and, indeed, of South America. 
From December 1, 1919, to February 28, 1920, the first 
of these exhibitions will comprise small hardware 
goods and other lines allied to the hardware trade, 
and invitations to participate are now being sent out 
to United Kingdom manufacturers of these goods. 
Manufacturers who have not received invitations 
direct from the Chamber to _ take art in 
these exhibitions may obtain full particulars and 
the necessary applications for space forms either 
from the Department of Overseas Trade, London, 
or from Mr. Tom Johnson (the Chamber’s Representa- 
tive), 6, Tokenhouse Yard, London, E.C. The address 
of the Chamber in Sao Paulo is Rua 15 de Novemiro, 


20. 
The British Iron Manufacturers’ Research 


Association. 
This company, limited by guarantee, without 
share capital, was registered on September 6. 


The company was not formed for the purpose of profit, 
and the word ‘‘ Limited’’ is omitted from the title 
by licence of the Board of Tirade. The objects are to 
promote research and other scientific work in connec- 
tion with the manufacture of malleable wrought iron, 
and the extraction, preparation, or adoption for use of 
all by-products arising therefrom. Only iron manufac- 
turers whose principal works are in the United King- 
dom are eligible for membership, although the Board 
has discretionary powers in this connection, subject to 
confirmation at a gene1al meeting. Members must be 
British subjects or British corporations. The manage- 
ment is vested in a board of not less than five nor 
more than twenty members, the following districts being 
represented, viz. : (1) Lancashire ; (2) N.E. Coast of Eng- 
land ; (3) Scotland ; (4) Staffordshire, Salop, W orcester- 
shire, and Warwickshire; (5) Yorkshire (except the 
parts comprised in N.E. Coast district) and Derbyshire. 
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The first members of the Loard are A. B. .e (Mid- 
land Iron Company, Limited, Rotherham), J. J. Bleckly 
(Pearson & Knowles Coal and Iron Company, Limited, 
Warrington). B. Harding (Robert Heath & Sons, 
Limited, Stoke-on-Trent), H. Martin (Wm. Martin, Sons 
& Company, Coatbridge), G. Raine (Raine & Company, 
Limited, Newcastle-on-Tyne), J. 8. Trinham (N. Hing- 
lev & Sons, Limited, Dudley), and W. Wylie (Scottish 
Iron and Steel Company, Limited, Glasgow). The 
registered office is at Atlantic Chambers, Brazenose 
Street, Manchester. 


Institution of British Foundrymen. : 
The Birmingham Branch of the Institution of British 
Foundrymen is this year trying the experiment of hold- 
ing mid-week meetings instead of at week ends, as 
heretofore. By this means it is hoped to increase the 
popularity of the Institution and its work. The meet- 
ings are to be held at the Chamber of Commerce, Lew 
Street, Birmingham. The programme is as follows :— 
October 9, 1919: Presidential address, Mr. H. L. 
Reason. October 20: Visit to Messrs. Austin Motor 
Company, Limited. November 15: Paper by Mr. A. R. 
Bartlett, ‘“‘The Core Floor and its Essentials.’’ 
December 11: Paper by A. Harley, Coventry Branch 
President, ‘‘ Science and Foundry Work.’’ January 
10, 1920: Paper by. J. Robinson, Halifax, 
Stoves and Mould Drying.” January 17: Annual 
dinner. February 12 ; Pence by Prof. C, A. Edwards, 
D.Sc., Manchester University. February 18: Visit to 
Coventry. March 11: Paper by H. R. Shackleton, 
Keighley, ‘‘ Methods of Moulding Patterns for Plate 
and Machine Work.” April 8: Annual general meet- 
ing, followed by paper by J. E. Hurst, Manchester, 
“Permanent Moulds and Centrifugal Castings.’’ 


Zirconium in Steel. 


According to a recent issue of ‘Le Génie 
Civil,’ zirconium and its alloys, added to 
molten steel, dissolve completely. The  ferro- 


zirconiums thus obtained possesg an unusual degree of 
strength which has made them useful for the manufac- 
ture of armour or any form of sheet metal for defen- 
sive purposes. Armour made of nickel-zirconium steel. 
having a thickness of 10 mm. (0.39 in.) has shown the 
same resistance to the bullet as nickel-molybdenum 
steel of 13 mm. (0.51 in.) thickness or chronium steels 
of 16 mm. (0.63 in.) thickness. The zirconium steel 
which has given the best results has the following 
composition :—Carbon, 0.42; manganese, 1.00; silicon, 
1.50; nickel, 3.00; zirconium, 0.4 per cent. Its 
physical properties are :—Tensile strength, 125.73 tons 

er eq. in.; elastic limit, 107.31 tons per sq. in. ; 

rinell hardness, 470 (weight of ball 10 kg., impression: 
2.8 mm.). 











REPAIRING STERNFRAME.—The Metal and Ther- 
mit Corporation, New York, it is reported, has recently 
completed the largest marine weld ever recorded, on 
the cast steel sternframe of the United States army 
transport ‘‘ Northern Pacific.’’? The section welded was 
entirely broken through as a result of the severe strain 
to which the frame was subjected when this transport, 
laden with homeward-tound troops, ran aground on 
January 2, 1919, in a fog off Fire Island, New York. 
The sternframe was Lroken just above the upper rudder 
lug, in a position where the casting is hollow, and 
measures almost 2 ft. in diameter. The walls of the 
casting at this point are about 3 in. thick. The weld 
which required 1,400 lbs. of thermit for the chemical 
production of the necessary amount of molten steel, and 
which was made without removing the casting from the 
ship, obviated the delay and expense which would have 
been entailed by the alternative of purchasing a new 
casting and installing it. In preparing the mould for 
the weld, 40 barrels of backing material and six barrels 
of facing sand were used. The metal was preheated for 
seven hours prior to the reaction. 
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Electric Furnaces.* 





By J. H. Stansbie, B.Sc., F.1.C. 





In some general preliminary remarks Mr. Stans- 
bie pointed out that the cheapest source of elec- 
tric current was kinetic energy of falling water, 
and on this account the principal developments in 
electric furnace work had taken place in districts 
where water-power was abundant. At the same 
time, the superiority of the electric furnace over 
coal- or gas-fired furnaces for some purposes had 
made its introduction necessary in districts where 
the cheaper forms of power could not be obtained. 
Mechanical energy was converted into electric 
energy either by the direct-current dynamo or the 
alternator. In principle the alternator consisted 
of a coil of insulated copper wire moving rapidly 
in @ fixed magnetic field, or a moving magnetic 
field embracing a series of fixed coils in_ its 
motion. In either case alternating currents were 
set up in the coils, which were so arranged that 
they filled and emptied on the lines of force, pass- 
ing through the magnetic field twice and in oppo- 
site directions during a complete revolution of the 
machine. The current in one direction increased 
in strength from zero to a maximum and then 
decreased to zero. This was followed by another 
current in the opposite direction, which also in- 
creased from zero to a maximum and decreased 
again to zero. These alternating currents followed 
each other rapidly, and could be passed through 
outside conductors in which the same alternations 
took place. 

The speaker dealt in some detail with the con- 
struction of electric generating machines, describ- 
ing the difference between single-phase currents 
and poly-phase currents. By the use of one-, two-, 
and three-phase currents the moving energy of a 
piston-rod or turbine was converted into electric 
energy with very little loss. In the best practice 
the machine was coupled direct to the prime 
mover. The energy of the current was converted 
into heat by introducing a resistance into its 
path, and if no other work was to be done the 
whole was so converted. Joule found that a cur- 
rent of 1 ampere flowing for one second through 
# resistance of 1 ohm developed 0.24 calories of 
heat. One Watt-second would develop sufficient 
heat to raise 3.7 grains of water through 1 deg. C. 
Joule also proved that the heat required to raise 
1 lb. of water through 1 deg. C., if expended in 
work, would raise 1,390 lbs. through a vertical 
height of 1 ft. That was the mechanical equiva- 
lent of heat. Watt estimated that a horse working 
for one second would raise 150 lbs. through a ver- 
tical height of 1 ft. Therefore 1 h.p. working for 
one second would develop enough heat to raise 
550 


1390 = 0.395 Ibs. =2,765 grains of = 
through 1 deg. C. Therefore 1 h.p. = 99 


=746 watts. That established the relation between 
mechanical and electrical energy. The watt-second 
was much too small for a practical unit, so the 
kilowatt hour, the Board of Trade unit, was in 
common use. Whether steam, gas, oil, or water 
powepewas used as prime mover depended on sur- 
rowtiding Conditions. The chemical energy of car- 

aceous fuel, if it could be completely converted 
inte electric energy, would be equal to 0.005d. per 
kw.-hour., but under the best conditions obtainavle 


* Read before the Birmingham Branch of the Institution of 
British Foundrymen March 22, 1919, Mr, J. J. Howell in the chair. 
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to-day only about 15 per cent. was utilised. There 
was, therefore, a very wide opening for improve- 
ment in the conversion of the latent energy of fuel 
into electric energy. 

The best results of water-power installation gave 
0.05d. per kw--hour, while for gas engines it was 
about 0.3d. per kw.-hour. There was no doubt that 
the cheapest source of electric energy in this coun- 
try was that of blast-furnace gas burnt in the 
cylinders of gas engines. The absorption of energy 
in an electric furnace may be very great; thus a 
furnace 16 ft. square could absorb 12,000 h.p., 
so that the price of energy is an important item 
in electric furnace working. 

The important property of electric energy is its 
power of concentration so that it can be obtained 
in great density. This means that when i+ is 
rapidly converted into heat a very high tempera- 
ture can be obtained. The maximum sustained 
temperature generated by combustion is deter- 
mined by the dissociation temperature of the most 
stable product of the chemical change by which 
the heat is generated, and this does not much 
exceed 2,000 deg. C. In the case of the electric 
arc the temperature is limited by the volatilisation 
of carbon, and is not less than 3,500 deg. C. 
Carbon is the only known substance which remains 
solid at this temperature. It is possible that higher 
temperatures may be developed for a short time 
by both means. Thus Moissan concentrated the 
energy of some 270 h.p. in a lime cavity 4 in. in 
diameter, with the result that the lime flowed like 
water and rapidly volatilised, and this investigator 
was of opinion that the temperature is a function 
vf the current density; but it is evident that in 
this case the temperature was limited by the 
volatilisation of the walls of the lime cavity. 

Excessively high temperatures are not ee 
for ordinary metallurgical operations, although 
they are very interesting from the scientific point 
of view. Moissan and others have succeeded in 
producing artificial gems, and among them the 
diamond. 

Coming now to the question of electric furnaces, 
the author pointed out that the principle of any 
furnace in which heating effect only is required 
must depend upon the heat developed by resistance 
of solid, liquid, or gaseous conductors; but as this 
resistance may be offered in different ways there 
are several types of furnace in use, classed as (1) 
arc, (2) resistance, (3) induction. There are also 
combinations of these types, such as Arc-resistance 
and Induction-resistanee. The adaptation of the 
electric arc to the investigation of metallurgical 
problems orginated in the early years of the last 
century, Sir H. Davy working with it more than 
a hundred years ago. 

The ideal furnace is very simple in construction, 
the terminals of the generator being connected 
with carbon rods of sufficient diameter to carry 
the current. Gearing is connected to one of the 
rods. by which it may be made to touch the other, 
or conducting material, in contact with it. The 
current passes, and if the voltage is more than 
40 volts for direct current, or 30 volts for alter- 
nating currents, an are will form separating the 
two. The gap is filled with carbon vapour result- 
ing from the high temperature developed in the 
gap. If the are is enclosed so that a conducting 
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vapour may accumulate in the space the length of 
the are may be extended to several feet. The 
cavity under the carbons represents the bed of the 
turnace upon which operations may be conducted. 
The larger number of furnaces are of the arc type, 
in a more or less modified form, the first of which 
was devised by Siemens, who patented a crucible 
furnace for steel melting in 1875. 

The author next proceeded to describe various 
types of electric furnaces. 

The Stassano Furnace (1898).—In the latest 
form of this furnace the heating chamber consists 
of a circular steel shell surmounted by a dome 
reof and lined with a refractory brickwork. The 
carbon electrodes are passed through holes in the 
sides and kept cool on the outside by water-jackets. 
Tap-holes for slag and metal are provided, together 
with an opening fitted with a shoot for the intro- 
duction of the charge. The furnace is mounted on 
an axis slightly inclined to the vertical, on which 
it can be rotated by gearing. The electrodes are 
connected to metal insulated rings on the axis, 
through which the current passes from the genera- 
tor by rubbing contact when the are is made. 
The arc, which is comparatively short at first, can 
be extended as the chamber fills with conducting 
vapour, The charge is heated by direct radia- 
tion from the arc itself and by secondary radiation 
from the walls.of the chamber. 

A furnace 3 ft. by 3 ft. will absorb the energy 
from alternating current of 2,000 amps. at a pres- 
sure of 170 volts, which is equal to 450 h.p. The 
furnace was originally designed for the reduction 
of iron ore, but under the most favourable condi- 
tions of ore supply was unable to compete with 
the blast-furnace. Count Stassano then used it for 
the manufacture of steel from turnings and other 
ote | at the Royal Artillery Works, Turin. After- 
wards furnaces absorbing up to 1,000 h.p. and 
using three-phase current: were installed. In this 
«ase three electrodes are inserted to take the dif- 
ferent phases. Furnaces of this type have been 
adopted in the U.S.A. for making high-grade 
steel. They have a capacity of 1 to 14 tons and 
are worked with three-phase current. Very good 
results are said to be obtained from them. 

The Rennerfelt Furnace, which is a development 
of the Stessano, is a two-phase furnace with three 
electrodes. Two of these are horizontal and the 
third vertical. The result of this arrangement is 
that a magnetic field is generated in the neighbour- 
hood of a third electrode, which causes the are to 
be deflected downwards on to the top of the bath 
and gives better heating effects. The two phases 
are connected to the horizontal electrodes, and the 
common return to the vertical electrode 

The Heroult Furnace (1901).—This furnace and 
its modifications are among the most successful for 
steel manufacture. It consists of an iron shell, 
lined with refractory materials, the roof with 
silica bricks, and the working bed with acid or 
basic material. The bed in most furnaces is basic, 
and is formed of either magnesite or dolomite. 
The electrodes are passed through the roof, and 
are surrrounded on the outside by copper cooling 
chambers to keep down the temperature of the 
exposed parts. The ironwork of the shell is not 
continuous, but is separated in parts by copper 
strips so as to prevent the formation of a continu- 
ous magnetic current. by which energy losses 
would be incurred. There is a working door at 
one end and an outlet for gases in the roof. The 
tapping spout is in the front of the furnace, and 
the whole structure is supported on gearing, by 
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which it can be tilted for pouring. The carbons 
are held in grips, which can be raised or lowered 
by hand gearing or by a small motor attached to 
the standard. 

In working the furnace considerable fluctuation 
in the values of the current may take place, so 
that in good practice it is necessary to have means 
of automatically regulating the position of the 
carbons with respect to the charge. The “Thury 
regulator”’ is largely used for this purpose. It 
consists of an electro-magnetic balance, which is 
in equilibrium as long as the current and pres- 
sure remain normal, but on any variation of these 
conditions the balance either raises or lowers a 
lever, which allows current to enter the motor in 
one direction or the other to raise or lower the 
carbon. This continues until the conditions are 
again normal and the balance jis restored. Most 
of the heat is derived from the ares which are 
formed between the carbons and the surface of the 
charge, and the temperature may be regulated by 
varying the distance through which the arcs strike. 

The furnace is commonly used for melting and 
refining in steel manufacture. If pig-iron is one 
of the constituents of the charge the melting is 
unsatisfactory, as there are sure to be large fluc- 
tuations in the load from short-circuiting. It is 
best to run the pig metal into the furnace in the 
molten state, and is the most economical when the 
furnace is used in conjunction with a “ mixer.’’ 
The scrap is then added and the charge fully 
melted. A basic slag is formed to carry on the 
refining. The silicon, manganese, phosphorus, 
sulphur, and carbon are oxidised and pass from 
the metal into.the slag. It is well known that the 
changes in the composition of the metal and slag 
are brought about by the reactions which take 
place between the upper surface of the metal and 
the under surface of the slag, and that these 
changes depend to a considerable extent upon the 
temperature of metal and slag. Superheating 
plays an important part, and it is quite possible 
to have temperature conditions such that impuri- 
ties pass from the slag into the metal instead of 
from the metal to the slag. 

The chief advantage of electric refining is the 
ease with which the temperature can be regulated 
and an impure slag replaced by a purer one, thus 
enabling the refining to be carried to any desired 
limit. Further, a reducing slag may be formed of 
lime, silica, fluor spar, and ground coal, by which 
the sulphur content can be brought to a lower 
limit than is usual in open-hearth working or 
crucible melting; also, the higher temperature at 
which the metal can be tapped from the ladle into 
the moulds facilitates the escape of gases and 
promotes soundness in the ingots. The readiness 
with which an oxidising, reducing, or neutral 
atmosphere may be maintained in the furnace is 
also in its favour. This is largely due to the fact 
that the furnace may be closed so as to exclude 
outside gases. 

The principal modifications are the “ Girod,.” 
the “Greaves- Etchells,” and the “ Electric - 
Metals.” 

One of the faults of the Heroult furnace is that 
the greater part of the heat is developed»jn the 
immediate neighbourhood of the arces;’so thas, an 
exceedingly high temperature is gbtained in the 
part of the slag directly under the carbon elec- 
trodes, while other parts of the slag and the metal 
itself are underheated—the heat is not uniformly 
distributed. 


f 
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The Girod Furnace.—A fairly successful method 
of more evenly distributing the heat is employed 
in this furnace. Several iron electrodes are in- 
serted in the bed, principally towards its circum- 
ference, with their upper ends flush with the sur- 
face and their lower ends connected with a water- 
cooled iron box. Thus, if the furnace is worked 
with three-phase current, two phases are con- 
nected with the carbon electrodes passing through 
the roof, and the third phase with the iron box. 
Good-quality iron is used for the electrodes, so 
that the charge may not be contaminated. The 
current therefore flows to and fro between the 
upper and and lower electrodes through the arcs 
and the bath. <A violent motion set up during the 
conversion of electric energy into heat, brings the 
particles of the metal into rapid contact with the 
slag and hastens the refining. Currents moving in 
the same direction attract each other, and conduc- 
tors carrying them tend to come together. This 
tendency increases with the current density 
(amperes per square inch of cross section), and is 
known as the the “pinch” effect. A column of 
molten metal may be regarded as a bundle of mov- 
able conductors through which the currents are 
passing in the same direction, so that the pinch 
effect is active, and if the column is contracted an 
upward flow, followed by a corresponding down- 
ward flow, will take place, with consequent mixing 
of the metal. Attention was first called to this 
effect in 1909 by Carl Hering, who designed and 
patented a furnace upon this principle. 

The Hering “Pinch”? Furnace.—The idea in 
this furnace is to use the liquid resistance of the 
hath of metal for the generation of heat, and to 
dispense entirely with carbon electrodes. The 
pinch effect is obtained by forming in the bed of 
the furnace two or more inclined channels of cir 
cular section. These are lined with magnesite and 
closed at the bottom by water-cooled metal elec- 
trodes. With three-phase current there would be 
three electrodes connected with the leads from 
the transformer. To start the furnace it is neces- 
sary to run in molten metal in sufficient quantity 
to fill the channels and connect them electrically. 
When the current is switched on, heat is generated 
by the resistance of the metal in the channels and 
baths and the pinch effect commences. The metal 
in the channels tends to move towards the centre 
and upwards, while metal from the bath flows 
down the sides. Thus currents are set up and the 
heat generated is distributed. In the case of steel 
refining, the remainder of the charge is added and 
a slag blanket formed. The surface of the bath is 
lifted up over the resistor channels and has the 
appearance of boiling. This is caused by the very 
hot metal from the channels being forced upwards 
against the slag blanket, and it is claimed that the 
conditions thus obtained are the best for rapid 
refining. With excess of lime and fluorspar in 
the slag, it is also claimed that the sulphur con- 
tent can be brought very low. The furnace can 
also be used for melting brass and other non- 
ferrous alloys, and will probably be more useful 
for that purpose than for steel refining. The 
electrodes should be of similar metal to that under 
treatment. 

The Gweayes-Etchells Furnace.—In this furnace 
the bottom lifting is so modified as to give a much 
better distribution of the heat. The working bed 
is made up.ef, materials which are either conduc- 
tors when w become so when heated to a suffi- 
cient a Such a bed may be formed 

carbon in contact with the 
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iron shell, followed by a course of magnesite bricks, 
upon which the working bed of dolomite lime is 
r@émmed. In working the furnace a three-phase 
current is used. Two of the phases are connected 
to the two carbon electrodes passing through the 
roof, while the third phase is connected with the 
bottom of the shell. In such a case the charge is 
uniformly heated and a rapid motion of the par- 
ticles set up, by which all parts of the metal are 
brought into contact with the refining slag. In 
this way very effective and rapid refining takes 
place. 

Further, a very useful modification in the tilt- 
ing mechanism is introduced in this furnace, 
which is so arranged that the pouring spout moves 
up and down in a vertical line instead of through 
the segment of a circle, as is usually the case. 
This allows of the ladle being kept in one position 
during pouring. 

The success of the Greaves-Etchells furnace 
seems to be assured, as no fewer than 60, varying 
from half a ton to 10 tons capacity, have been 
installed in various parts of the world. 

Electro-Metals Furnace.—The carbon electrodes 
pass through the roof of the furnace, and their posi- 
tion can be regulated by means of gearing. The 
bed consists of conducting material similar to that 
of the Greaves-Etchells. The furnace is constructed 
to use two-phase current, the two outer leads being 
connected to the carbon electrodes, and the neu- 
tral lead to the bottom of the bed which forms the 
fixed electrode. The supply current is usually 
three-phase, and has to be converted into two- 
phase by a system of transformers. The makers, 
in view of a more uniform distribution of heat in 
larger furnaces, have devised a system by which 
the ordinary three-phase high-tension current can 
be transformed into four-phase current so that 
four carbon electrodes may be used. In this case 
the neutral lead will also be connected with the 
furnace bottom. A number of these furnaces are 
in use and are working successfully. 

The Electro-Bessemer.—An example of a com- 
bination furnace was described by V. O. Cutts in 
1910 under the name of the Electro-Bessemer. 
This furnace is designed to reduce the cost of elec- 
tric energy by making preliminary refining of pig 
metal by a blast of air as in ordinary Bessemer 
working. In this way the silicon, carbon, and 
phosphorus are largely removed, and the metal 
is then transferred to a second chamber in the 
apparatus, fitted with carbon electrodes, to finish 
the refining. The second chamber is heated by the 
hot gases generated during the blow. The first 
slag is run off and a purer s'ag formed to finish 
the refining by electric heating. : ; 

A steel giving better results than the best acid 
open-hearth metal is said to be produced from 
basic pig, and the hotter metal gives sounder 
castings. 

Electric Ore Smelting. 

Considerable success has been achieved in the 
smelting of iron ore in countries such as Sweden, 
France, and South America, where water power is 
available and electrical energy can be obtained 
cheaply ; also when the surrounding conditions and 
the nature of the ore are against ordinary blast- 
furnace practice. 

Keller, of Livet, has spent much time and money 
in investigating this problem, and his latest fur- 
nace consists of two vertical shafts connected by 
a horizontal channel. The carbon electrodes are 
suspended in the shafts, through the bottoms of 
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which carbon blocks are inserted. These are con- 
nected by an outside cable. The ore mixture is 
fed into the shafts, and the current at first passes 
through the charge, the carbon blocks, and the 
cable; but as the hearth fills with molten metal 
the current passes through it by preference, and 
the cable may be cut out of the circuit. A third 
carbon electrode passes through the roof of the 
connecting channel and keeps the metal in it 
molten by arc-heating. The metal and slag are 
tapped from the central hearth. 

The Grinwall Furnace.—This is one of the latest 
and most efficient furnaces for ore reduction. It 
is in use at Trollhitten, Sweden. It is of the 
shaft type, with an enlarged hearth, and when 
first put into operation is run as a blast furnace, 
but when the hearth contains molten metal the 
blast is cut off and electric heating only is used 
for the rest of the run. The electrodes are situated 
in the top of the hearth, which is lined with mag- 
nesite bricks, but even in this case the highly 
refractory nature of the bricks would not prevent 
the rapid destruction of the lining owing to the 
high temperature in the neighbourhood of the 
arcs. This, however, is largely prevented, and the 
life of the lining prolonged, by forcing part of the 
comparatively cool furnace gases from the top into 
the hearth, where they have a cooling effect. In 
addition the gases contain carbonic oxide, and on 
escaping from the hearth through the shaft exert 
a reducing action upon the descending charge of 
ore. It is said that only one-third of the coke or 
charcoal which would otherwise be required for 
complete reduction of the ore is used under these 
conditions. The successful working of this furnace 
is largely due to the economy thus effected. 

The ore used is Swedish magnetite, and charcoal 
is replacing coke for reduction. The pig metal 
produced is of exceptionally good quality, being 
low in sulphur and phosphorus, although the phos- 
phate content of the ore is fairly high. A furnace 
25 ft. in height, with a hearth of about 8 ft. in 
diameter, is calculated to produce from 150 to 
200 tons of pig-iron per week. The energy absorbed 
by this furnace is about 2,000 h.p. 

Electro-Metals. Limited, are specialising in the 
construction of electric smelting furnaces for use 
in districts where water power is available and coal 
is dear. According to Mr. Bibby, they had installed 
17 electric blast furnaces, and others are in course 
of construction. Those already at work have a 
capacity of 4,000 h.p., but this will probably be 
increased to 12,000 h.p., with an output of some 
B50,000 to 400,000 tons of pig-iron per year. 
Undoubtedly the pig-iron is of superior quality, 
being low in silicon, and although it has a spongy 
texture on this account it works excellently in the 
steel-making furnace. It probably resembles 
“washed ’’ iron more nearly than the best quality 
of B.F. white iron. 

It has been suggested that the relatively cheap 
power derived from blast-furnaces gases might be 
utilised for electric smelting ; but it must be borne 
in mind that there are many uses to which such 
gases are put in large iron and steel works, and 
it is doubtful if very much will be done in this 
direction unless producer gas is introduced to 
assist 

Induction Furnaces. 

In order to make clear the general principle 
upon which the construction of these furnaces 
depends it will be well to refer to the principle 
and construction of the transformer. The voltage 


THE FOUNDRY TRADE JOURNAL. 


of the current which leaves an alternator is given: 

cia ee 
by :—Volts= 10? 
of loops in the coils, S equals strength of magnetic 
field, and R the number of revolutions of machine. 
Therefore the tension or pressure of the current 
leaving the machine may vary considerably within 
certain practical limits, but with very high ten- 
sion the current quantity will be relatively small, 
for the mechanical energy leaving the machine is 
roughly measured by the watts leaving it, and as. 
watts equals voltsxamps., the higher the tension 
the smaller the current quantity. 

It is more economical to produce high-tension 
current at the power station, especially if it has to 
be conveyed some distance for use. But, as the 
heat generated equals C*R, «nd the pressure 
employed is comparatively lov, a heavy cur- 
rent is required for furnace working. But 
there is no difficulty in transforming H.T. cur- 
rents into L.T. currents with very little loss. The 
principle of the transformer is very simple. A 
continuous soft iron core is wound with two sete 
of insulated coils having no electrical connec- 
tion. The one coil consists of a large but de- 
finite number of turns, and is called the primary 
coil; the other, of a much smaller number, forms 
the secondary coil. This is the simplest form of 
transformer, and is used for single-phase current. 
For two-phase and three-phase current the wind- 
ings for the transformers will be more complex. 

Suppose, for example, that, in single-phase 
transforming, a current of 10 amps. at a pressure 
of 1,000 volts is passed through a primary coil of 
1,000 turns, and acted by induction wpon a secon- 
dary coil of 10 turns, then, leaving out small 
losses, a secondary current of 1.000 amps. at @ 
pressure of 10 volts would flow through the secon- 
dary coil. 

The capacity of transformers varies with the 
load they have to carry, and is expressed in kilo- 
volt-amperes. Thus a 10-k.v.a. transformer would 
be required in the above example, assuming a power 
factor of unity; but for large furnaces they would 
be from 1,000 to 1,500 k.v.a. 

If the secondary consists of a single ring of 
metal its cross-section may be such that the heat 
generated in it by the passage of induced current 
will be sufficient to fuse the metal, and if the ring 
is lying in an annular space lined with refractory 
material the molten mass may be raised to a still 
higher temperature. This is the principle upon 
which the construction and working of all induc- 
tion or transformer furnaces depends. The first 
examples of these furnaces were designed and 
patented by Ferranti in 1886 and by Colby in 1887. 

The Kjellin Furnace.—This was the most success- 
ful of the early forms, and was doing good work 
at Gysinge Bruk in 1900. It is circular in section, 
and the hearth consists of an annular space in the 
masonry, lined with either acid or basic refrac- 
tory material, and fitted with a circular cover 
made jn sections so that parts of the hearth may 
be examined without —s the whole. A mas- 
sive iron core, rectangular in section, is arranged 


where L number 


equals 


with one vertical limb within the ring and the 
other outside, the two being joined_e@tthe to 


and bottom by heavy iron yokes. The inner lim 
is surrounded by an insulated coil of er 
to form the primary circuit, and the metel- the 
hearth forms the secondary circuit. Alternatin 
current of 80 to 90 amps. at a pressure of 3, 
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volts generates a secondary current of some 30,000 
amps. at 7 volts in the ring of metal, which is 
raised well above its melting point so that refin- 
ing may be carried out. A furnace 12 ft. in dia- 
meter and 8 ft. high has a capacity of 35 cwts. 
In ordinary working 20 cwts, would be tapped 
from the furnace, and 15 ewts. left in to continue 
the transforming while the fresh charge is added. 
The Réchling-Rodenhauser Furnace.—In the 
description of the induction furnace given above, 
only the general principle is exemplified, but it is 
evident that side issues must present themselves. 
To prevent eddy currents in the iron core, with 
consequent waste of power, it is made up of thin 
sheets of soft iron insulated from each other by 
layers of paper. The parts which carry the pri- 
mary winding have their horizontal section in the 
form of a cross. This economises the windin 
and leaves four vertical channels through which 
air can be circulated to keep the coil cool. Fur- 
ther, the coil, if exposed, would be heated by 
radiation from the surrounding masonry. To pre- 
vent this, the coil is enclosed in a double jacket of 
thin sheet brass with a wood joint from top to 
bottom to prevent short-circuiting. A continuous 
current of cold air through the jacket and coil 
keeps it within the temperature limit. The mag- 
netic field due to the current in the primary coil 
is largely concentrated in the iron core, but there 
is a stray field outside, and this means waste of 
power. Rodenhauser placed a short circuit of 
copper bars in this field, and connected the open 
ends with iron pole pieces built into the opposite 
side of the main hearth and directly behind the 
refractory linings. As this is either magnesite or 
dolomite it becomes a conductor when hot, and the 
current induced in the copper circuit flows 
through the bath of metal. The resistance of the 
metal to its flow generates more heat, which 


accelerates the refining. 

In the general arrangement of the furnace both 
limbs of the iron core are fitted with primary coils 
protected as above, and the hearth consists of two 
relatively narrow annular portions, encircling the 
limbs of the core and connected by a wider chan- 
nel running from back to front of the furnace and 


forming the main hearth. The refractory brick- 
work of the annular parts is so arranged that only 
metal can circulate in them while the slag blanket 
is kept in the connecting channel. This prevents 
too rapid corrosion of the refractory lining, which 
is not so readily got at for repairs as is that of the 
main channel. It was soon found that a tilting 
furnace is much more readily handled than a 
stationary one, and all recent furnaces are of this 
type. 

Tbe author remarked in conclusion that his 
object was rather to draw attention to the main 
principles governing the construction and working 
of electrical furnaces rather than to give minute 
details of any one furnace or process. The pub- 
lished matter was so extensive that a reader 
desiring more details could easily obtain them. 

Tue CHarrMan said that electric furnaces were 
never taken advantage of in England as they had 
been on the Continent until the war compelled 
them to utilise such furnaces, and very few foun- 
dries in the Kingdom had treated the subject as 
seriously as it deserved. There was no doubt 
that many of the faults in steel castings had been 
due to the low temperature at which they had been 
poured. The gases had remained in the metal 
because the latter had not been sufficiently fluid 
to drive them out. No doubt, with the introduc- 
tion of electric furnaces many of these blow- 


hole troubles would disappear. Steel makers 
throughout the trade were realising more generally 
than ever the great opportunities which such fur- 
naces placed in their way, not only to secure 
better metal, but to enable them to effectively com- 
pete with the great establishments on the 
Continent. 

Mr. I. E. Lester (President of the Birmingham 
Metallurgical Society) said he had had some ex- 
perience in the direction mentioned by the chair- 
man, namely, blowholes in steel, and such blow- 
holes occurred in connection with Siemens acid 
steel, Siemens basic, and in crucible steel. The 
question of high temperature was a very impor- 
tant one in its relation to the inclusion of gaises 
in the metal, and it was a matter which ought to 
be very carefully studied. When dealing with 
steel he preferred what was known as a “ dead 
melt,’ and that was the time when steel was 
melted to a very fine point, and they had then in 
the steel, carbon, manganese, and phosphorus in 
various quantities. They wanted to be able to 
judge by the eye as to the temperature at which 
they were casting, not only before casting, but 
to know at an earlier stage whether the gases had 
been sufficiently evolved before they got down to 
the low pouring temperature. It would help them 
very much if the gases had been got rid of before 
that stage was reached. 

Referring to the question of refractories, he had 
been told that the reason why the electric furnace 
had not been so successful as could be wished was 
because the refractory materials were insufficient 
to stand the high temperature. Some time ago an 
interesting paper was published in connection 
with the Metallurgical Society on “ Zirconium,’’ 
and the Society was to have a further one by the 
same author. The paper was published and was in 
great demand, and the interest arose very largely 
because of its exceptional value as refractory 
material. It was a material which could be used 
in the electric furnace in the place of magnesite. 
If it was possible to get a substitute for silica in 
connection with the acid furnaces and in the basic 
furnaces @ very great step forward would be made. 

Mr. Braprorp said that the vast demands for 
alloyed steels, molybdenum, and ferro-vanadium 
steels, had set wp an enormous demand for the 
electric furnace. Mr. Lester had referred to zir- 
conium. Undoubtedly the use of zirconium had 
latterly extended very widely in America. Prior 
to the war some 500 tons per annum of the crude 
Brazilian ore were shipped to Germany, which 
country used it almost exclusively, and he believed 
it was used for linings in electric furnaces, but 
that outlet had been cut off. Whatever zirconium 
ore was now being used was obtained from the 
Brazilian district and was being shipped to this 
country and possibly to America. e did not 
wish to say too much at present about that metal. 
He had himself devised a method for the manu- 
facture, which was now being tried experimentally 
on thermo-electrical lines. It had not yet come 
into use, but the experiments were in the direction 
of producing it crystalline. That was intended 
for the production of fine ware. For the ordinary 
furnace the Brazilian ore which contained about 
75 to 84 per cent. of zirconium seemed to be emi- 
nently suited for furnaces in use in Birmingham. 
Dr. Rosenhain made some experiments two or 
three years ago with regard to the use of azir- 
conium in metallurgical furnaces at the National 
Physical Laboratory. He had understood that the 
Doctor was not satisfied with the result. but his 
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(the speaker's) impression was that the experi- 
ment was not continued for a sufficiently long 
time. However, Dr. Rosenhain was satisfied that 
the crude ore containing 74 per cent. of zirconium 
would answer the purpose of the electric furnace 
very well. He did not seem to have continued his 
experiments, but those in touch with the subject 
and the European agents of the Brazilian mines 
had informed him (Mr. Bradford) that the zir- 
conium industry was being developed largely in 
America, not only in regard to the production of 
zirconium steel, but with the idea of producing 
linings for the electric furnaces. The tempera- 
ture necessary to melt pure zirconium was in the 
neighbourhood of 2,950 deg. C., and he thought 
they would admit that that was certainly the most 
refractory oxide in common use. He understood 
that there was a still higher refractory, which was 
boron nitride, but that was out of the question as 
regards price. Really the most refractory oxide 
was pure zirconium, though the addition of im- 
purities lowered the melting point rather consider- 
ably. With a material containing 80 per cent. of 
pure zirconium it was quite easy to stand a tem- 
perature between 2,000 deg. and 3,000 deg., so 
that in the future the use of zirconium for the 
lining of electric furnaces must be regarded as a 
well-established thing. He had been in touch with 
one of the biggest makers of furnaces in this coun- 
try, who had been experimenting, and he found it 
quite satisfactory, but at present they did not 
know sufficient of its behaviour, though he thought 
it was quite possible during the next twelve months 
that the cost of it might be considerably brought 
down. 

Mr. Westwoop said that it would interest some 
members of the Association to know a little more 
about the practical working of the electric furnace, 
He used a 25-cwt. furnace, which differed in con- 
struction from all the other furnaces he had ever 
had to do with. It was lined with amorphous car- 
bon about 1 in. thick, and on the top of that they 
placed magnesite bricks of about 3 in. square, and 
on the top of that was some calcined porphyry. 
rammed in with red-hot rammers. That, again, 
was covered with a lining of brick, the bricks being 
the ordinary silica bricks used generally in the 
steel furnace. He had noticed in the refining 
process, especially when the first slag bad been 
taken off, that the metal had been allowed to 
settle for a few minutes. There were quite a num- 
ber of ripples on the hot surface of the steel, as if 
something had been thrown into the furnace just 
as a stone might be thrown into a pool of water, 
and as if current was being vet tall through 


the bottom, causing a motion in the steel and 
thereby helping to thoroughly mix it up. His 


experience of the first charge was that just when 
the slag had been taken in and the steel was com- 
ing to the point where they wanted to add man- 
ganese, they saw the metal trickling through the 
bottom. They took off the current for about five 
minutes, when the downward flow ceased and it 
was all right. He had installed a furnace, but, 
unfortunately, after the furnace was in working 
order the enterprising Corporation of Birmingham 
told them they could not supply any more current. 
The result was that, after installing plant at a 
cost running into four figures, they were obliged 
to dispose of the furnace until the end of the war, 
but they managed to get two hundred heats out 
of the furnace without having to renew the bottom. 
Really the only trouble was the roof. If they 
allowed the furnace to cool down they found, when 
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they started up again, that the bricks in the roof 
had a tendency to crack, and half of them might 
drop into the metal. When the furnace builders 
managed to overcome that difficulty they would 
have at their service an ideal furnace which would 
give a clean metal. The furnace he had referred 
to was a 25-cwt. furnace and was 3 ft. in diameter. 
They had not a single failure, and they were 
really working it very successfully. When they 
could get their current at 0.4 to 0-5 of a penny per 
unit then the use of current would become com- 
mercially profitable. He could only say that he 
was perfectly satisfied with the electric furnace as 
far as he had tried it. 

Mr. Stanspiz, in reply, said that undoubtedly 
the one matter which ought to be really con- 
sidered was the enormous waste of fuel that was 
constantly going on in this country and, he pre- 
sumed, in other countries. It bad been calculated 
that the energy of coal was equal to 0.005 of a 
penny per kilowatt. If they could get current 
at $d. per unit they could do some excellent work 
very economically. What he wanted to know was 
what became of the other 99 parts of the energy in 
coal, because 0.5 was 100 times .005, and there 
must be an enormous loss between the capacity of 
the coal and the energy which was outlined in the 
electric furnace or, indeed, anywhere else. He 
presumed they did not get more than 15 per cent. 
of the useful energy between the coal and the 
boiler and the current in the generator. Beyond 
that 15 per cent. there was a difference more or 
less of waste. To burn coal under boilers in order 
to obtain steam was no doubt a very wasteful way 
of burning fuel of any kind. The best method they 
knew at present was the burning of gas in the 
cylinder of the gas engine, and in that way a 
considerable amount of energy could be saved. He 
remembered speaking to a man in an iron works 
some time ago who told him that he could pro- 
duce current at 0.3 of @ penny per unit, which 
was considerably lower than any estimate men- 
tioned in the course of the discussion, and he was 
making that current out of producer gas. If they 
turned to the blast furnace, which would never go 
to the wall in spite of the electric furnace, there 
they had a very much cheaper source of energy 
than ordinary producer gas. He was in an iron 
works where a furnace was being built for the 
generation of energy at a very low figure, probably 
about 0.1 or 0.2 of a penny per unit. 

Another point he had argued was that their use 
of fuel was too much distributed. He would like 
to hear something practical in regard to pit-head 
consumption of gas. They could burn their coal 
at the pit head and turn it into current and then 
send it away anywhere within 400 or 500 miles. 
He felt certain that there was a great future for 
pit-head production of electrical energy, and also 
pit-head production of gas, but he was afraid that 
would not come about at present. With regard to 
blow-holes, he believed that was really a matter of 
temperature alone. Mr. Howell had referred to 
carborundum as a very refractory material. He 
had often wondered if that could not be used for 
the linings of electrical furnaces. No doubt zir- 
conium was the coming thing, and he agreed with 
Mr. Bradbury that it was quite the proper thing for 
roofing purposes, but not for the beds of furnaces. 
One reason was that the temperature was never so 
high at the bed of the furnace, and, in fact, they 
very often could not get the bec of the furnace hot 
enough. It was the roof and the side walls that 
suffered from unsuitable linings. 
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Synthetic Cast-Iron. 





By Charles Albert Keller (Livet, France), 





Synthetic Cast Iron, its Origin and 
Development. 
{Extract.] 

“ Synthetic cast iron’’ is the term by which, since 
the commencement of its manufacture in the electric 
furnace, the author has always described the iron 
obtained by the recarburising melting of steel turn- 
ings. This term has since passed into metallurgical 
currency, and has now become generic. The novelty 
of its manufacture consists in carburising iron and 
steel scrap, more particularly turnings, by melting 
these materials in the presence of carbon, which is 
introduced simultaneously with them in the melting 
appliance. The electric furnace is plainly indicated 


‘as best fulfilling all the conditions required for the 


carrying out of this operation. Only a process of con- 
tinuous carburisation, effected during the course of 
melting a mixture of steel turnings and carbont could 
conduce to an economic method of producing synthetic 
cast iron with a commercial future capable of develop- 
ment as other than a mere war emergency. 

The preliminary melting of steel turnings in a 
bricked-in furnace necessitates the consumption of an 
amount of energy corresponding with the temperature 
which has to be developed in order to melt the steei. 
It must further be remembered that the thermal 
efficiency of a furnace of this type is lower than that 
of an open-type furnace constantly replenished with 
materials for melting, and the walls of which are 
much cooler. On the other hand, charging turnings 
into a closed-in furnace, with doors, involves technical 
difficulties. These disadvantages, however, are but 
small in comparison with those accompanying the 
actual carrying out of the carburisation in the two 
instances. The carburisation of rang a after melt- 
ing, can only be effected by solution brought about 
between the upper layers of the metal and the car- 
burants. It becomes the more difficult, and the slower, 
the higher the percentage of carbon rises. The dense 
carburants employed are expensive, and the consump- 
tion of energy resulting from the slowness of the car- 
burisation becomes considerable. As the furnace has 
to be emptied after each heat there must likewise be 
taken into consideration the heat losses inseparable 
from this operation, as well as the repairing of the 
hearth, sides and roof, none of which arise in the 
continuous running of an open furnace. 

In an electric furnace charged with steel turnings 
mixed with carbon the carburisation is not only abso- 
lutely controlled by the known reactions of the sub- 
stances present, but it should be noted as an important 
economic advantage that the combination of the carbon 
with the iron begins in the upper parts of the charge 
long before actual fusion. Cementation intervenes 
from a temperature of 650 deg. upwards and becomes 
more rapid in proportion as the temperature rises, 
owing to the descent of the charge. 

Carburisation of the iron takes place subsequently, 
by the contact between the solid carbon and the par- 
tially carburised metal in the course of melting, and 
becomes complete on full melting, the temperature of 
which is determined by the nature of the iron, so that 
casts can readily be obtained in the electric furnace at 
temperatures of 1,200 deg. to 1,300 deg. C. 

The mixture of steel turnings and carbon possessing, 
in iteelf, very high conductivity, it would become 
necessary, to ensure normal working in the electric 
furnace, to use so low a potential that higher currents 
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than those ordinarily in use could be employed. On 
the other hand, it would be a pity to employ electric 
fusion without profiting by the metallurgical advan- 
tages involved, in order to effect desulphurisation. 
The introduction of basic slag into the charge meets 
these two requirements and accomplishes two results, 
subsidiary and supplementary to the carburisation and 
necessary to the complete practical success of the pro- 
cess, namely : (1) The lowering of the conductivity of 
the mass to be treated by the introduction of a non- 
conducting material amongst the conductive materials 
(turnings and carbon), thus enabling fusion to take 
place under ordinary thermo-electric conditions, and 
(2) complete and easy desulphurisation of the resulting 
metal. 

Thus carried out, the process may be described, 
from the metallurgical point of view, in the following 
terms: The iron obtained in the presence of 4 
sufficiently basic slag, which combines with the 
small amount of silica introduced, will contain 
practically all the substances contained in the 
charge, except the sulphur. There will be no 
increase in the silicon, and the carbon in the 
charge will be used up solely in carburisation, 
without any appreciable intervention of the silica. 
White cast-iron can thus easily be obtained with ordi- 
nary steel turnings. With turnings containing 0.44 
per cent. of silicon, 0.55 per cent. of manganese, and 
0.07 per cent. of sulphur a white iron of the following 
composition was obtained : Carbon, 3.55 per cent. ; 
silicon, 0.52 per cent.; manganese, 0.48 per cent. ; 
sulphur, traces. Hence control of the percentages of 
silicon and of other elements becomes easy; for ex- 
ample, extra silicon will result from introducing moré 
silica into the charge, along with a corresponding 
amount of carbon for reducing it. The percentage of 
silica in the slag will vary according to the percentage 
of silicon in the iron. 

The certainty with which the above considerations 
can be relied upon allows of the process of manufac- 
ture described by the author being regarded as com- 
plying absolutely with the predetermined calculation 
of the charge, and as corresponding absolutely with 
the estimated amount of the elements contained in it. 
He can afford a proof of the truth of his conclusion by 
adducing an instance of an electric furnace with a 
capacity of 80 to 100 tons per 24 hours, which has not 
given rise, over a month’s working and while specially 
watched for that purpose, to variations exceeding 0.25 
in the results of carburisation and of siliconisation 
respectively. 

It will have been thoroughly understood from what 
has been said that control of the composition of the 
slag must be strictly exercised ; also that the amount 
of carbon introduced must be accurately known. The 
pores being one of great accuracy, is correspondingly 
nighly sensitive. It is necessary, therefore, to rely 
entirely on the help of the chemical laboratory. 

The carbon employed for carburising should corre- 
spond, so far as its physical condition is concerned, 
with the size of the steel turnings, so that the contact 
between the particles may be as perfect as possible, and 
so as to facilitate carburisation in the higher portions 
of the furnace charge. Small coke is highly suitable, 
and so is wood charcoal. Either may be used, accord- 
ing to price and to the degree of purity sought. 

The system that has been described is one of extreme 
simovlicity. It does not require any skilled workman 
as the results sought are independent of any technical 
manipulation except in so far as the preparation of 
the charge is concerned, and depend entirely on an 
accurate knowledge of the composition of all the com- 
ponents. 
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The electric furnace, fed continuously by the charge, 

works regularly and with very small losses, as the 
heat transmitted by the electric hearth situated imme- 
diately beneath the charge is, to a very large extent, 
utilised in heating up the materials, and effects a pre- 
liminary carburisation prior to melting. This enables 
the consumption of electrical energy to be reduced to 
as little as 675 kw.-hours per ton of pig in a 2.500-kw. 
furnace of 80 to 100 tons. Maintenance of a furnace, 
working in the manner described, is barely appreciable, 
seeing that with a six months campaign at Livet the 
above furnace did not require any repairs either to 
linings, shell or any other part. he lining only 
needed some attention when the furnace was put out 
of action owing to the water power supply failing. 

The fundamental economic considerations in the 
manufacture of synthetic pig are as follows: (1) The 
electrode consumption can be lowered to as little as 
6 kg. per ton, with electrodes of good quality. (2) 
The consumption of unoxidised turnings is 1, kg. 
per ton of iron, a figure which, even with snduchetedly 
rusty scrap, becomes only a little over 1,100 kg. (3) 
The amount of coke with 80 per cent. fixed carbon 
required to produce’a ton of strong pig-iron with 3 
per cent. of carbon and 1.75 per cent. of silicon, start- 
ing with normal turnings of shell steel, is about 80 kg. 
(4) A furnace of the 80- to 100-ton type should be pro- 
vided with mechanical appliances for upkeep and 
charging, so that its operation does not require more 
than fifteen workmen for the preparation, by hand, of 
the charge, for charging, and for regulating the fur- 
nace. (5) Tapping, and loading up on trucks as re- 
quired, needs seven men per unit, and handling in the 
stockyard another two men. 

The general economy of the process, combined with 
the simplicity of the method of carrying it.out, leads 
the per coe to believe that while synthetic iron found 
a very wide field of application during the war, owing 
to the very large production of steel turnings derived 
more particularly from shell manufacture, it will find 
no less a field after the war in, for example, producing 
those steel-like qualities of material required for highly 
resistant mechanical parts. 

The most obvious plan to adopt is to lay down a 
foundry for such parts adjacent to the synthetic cast- 
iron plant, as has been done at Livet. In such a case 
the foundry iron from the primary furnace may, if 
preferred, be made use of by transferring it to an 
electric mixer which can mix several casts and thus 
keep any quantity of metal ready for castings. This 
mixer, of the steel-furnace type, allows of the quality 
being ascertained by samples being taken before cast- 
ing. It is neediess to dwell at any further length on 
the method in question. 

The manufacture of malleable cast-iron is likewise 
easily accomplished in the electric furnace, as the 
general quality of the steel turnings enables the low 
percentage of silicon and manganese required to be 
readily obtained, the reduced percentage of carbon 
present being dependent on the composition of the 
charge. It will also be seen that synthetic cast iron 
may find a further field of application in the manu- 
facture of special pig, by means of special additions, 
such, for example, as nickel, chromium, etc. In such 
cases benefit will be derived, in making this kind of 
iron, from the absence of hydrogen, nitrogen, carbonic 
oxides and occluded air. 

So much, therefore, for the cast iron obtained under 
desulphurising conditions. The metallurgical value of 
the results obtained by the process alter completely 
when it becomes a question of dephosphorisation, 
which the author has practically accomplished by 
means of a dual process. 

In the first place the steel turnings are melted in 
the presence of a small quantity of carbon and of a 
basic oxidising slag. It is n to aim at a criti- 
cal carburisation which must be as hi h as possible, in 
order to lower the temperature of wenkla and to faci- 
litate the casting of the metal, while at the same time 
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effecting dephosphorisation. A percentage of 1 or 
s.ightly over realises this object. 

This first-stage dephosphorised metal, containing low 
percentages of silicon and manganese, is, according to 
circumstances, either cast into small ingots which are 
subsequently melted in an open furnace, mixed with 
the necessary additions of carbon and a desulphurising 
slag composed of materials containing exceedingly 
little phosphorus, or else poured into a second furnace 
of the bricked-in type, .and covered with a layer of 
anthracite for recarburising. The synthetic cast iron 
produced is controlled in respect of its silicon and 
manganese percentages by the addition of oxides and 
of a corresponding amount of reducing carbon, in the 
ordinary way. This mode of working somewhat in- 
creases the cost of production during the first phase, 
and further necessitates, in the second phase, a con- 
verting cost equivalent to that of manufacturing ordi- 
nary synthetic cast-iron. About 1,500 kw.-hours must 
be allowed: for the two operations. 

The higher costs of manufacture are balanced by 
the higher value conferred on the synthetic cast-iron 
by reason of its extreme purity in regard to phos- 
phorus, and likewise its purity from sulphur and its 
uniform composition in respect of silicon and man- 
ganese. From the commercial point of view such 
material can compete with Swedish iron. 

The author will conclude this account of the chief 
metallurgical results obtained with synthetic cast iron 
by describing an alternative process* which he has been 
led to contemplate in connection with the manufacture 
of steel from steel turnings. 

As in the preceding example, the steel turnings are 
melted in an open furnace fed by the charge, but the 
slag, instead of being oxidising, is desulphurising, and 
the quantity of carbon introduced with the charge 
should be sufficient to reduce the oxides in the turn- 
ings and to carburise the metal to an extent distinct] 
above the percentage of carbon sought in the steel, 
so as to facilitate the pouring of the desulphurised 
metal and to allow of an oxidising working in the 
second stage of the operation. 

For example, if a steel with 0.5 per cent. of carbon 
be required, the metal in the primary furnace may be 
poured at 1.5 per cent. of carbon. It will, as has been 
said, have been freed from sulphur during melting. 

The secondary operation, which can be either in an 
open-hearth furnace or in an electric furnace, refines 
the metal and brings it to the required carburisation, 
while at the same time dephosphorising it. It then 
remains to bring the metal to the proper carbon con- 
tent in the ordinary way by final additions. 

The production of synthetic cast iron during the war 
has been considerable. It is not possible for the author 
to estimate at the moment how much has been pro- 
duced at works other than those administered by the 
Keller Leleux Company at its works at Livet, Nan- 
terre, and Limoges. The roduction of these three 
works alone exceeded 150, tons, while it should 
further be pointed out that Nanterre has been devoted 
to other manufactures within the last eight months. 
It goes without saying that such an output could not 
be obtained solely from existing plants, but required 
a special industrial effort for the creation of new 
plants. These new plants are the subject of the second 
portion of this Paper. 


The Process. 


Directly after the specifications for projectiles of 
semi-steel appeared, the author took steps to produce a 
metal complying with the conditions laid down by the 
French Ordnance Department. By November, 1914, 
such an iron had been produced and _ investigated, 
corresponding with the following composition :— 
Carbon, 2.9 per cent.; silicon, 1.75 per cent.; man- 
ganese, 0.50 per cent.; sulphur, traces; phosphorus, 
0.05 per cent. The test results obtained were as 
follows :—Tensile strength, 50 kg. per square mm. ; 


* French patent Ch. A. Keller, No 81928 of December 29, 1915. 
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impact resistance, 60 blows (equivalent to fall of a 
12-kg. tup from a distance of 89 cm. on a test-piece 
measuring 40 mm. by 40 mm., resting on two knife- 
edges 16 cm. apart, the distance of fall increasing 1 
cm. at a time until rupture occurs), whereas the 
ordnance requirements only specify a minimum of 
25 kg. per square mm. for the tensile strength and 
18 blows (equivalent to 44 cm). 

The first electric furnace, of 20 ions, was started in 
1914. The uniformity of the iron and the tensile 
qualities obtained led to its being immediately con- 
sidered from the standpoint of shell manufacture. The 
Ordnance Inspection Suseuieeate after due examina- 
tion, showed itself favourable, and before the end of 
1914 the first series of 220-mm. shells of semi-steel 
yielded excellent results at the Bourges proof range. 
Orders from the Department were the immediate result 
of these favourable trials. The manufacture of 220-mm. 
shells of synthetic semi-steel was thus undertaken at 
Livet on a commercial scale from the commencement 
of 1915. A complete foundry was erected and fur- 
nished with electric furnaces for the refining of the 
iron, and the production, which was in the first in- 
stance at the rate of 50 shells per day, was raised in 
1916 to 300 220-mm. shells, together with 10 high- 
explosive 400-mm. shells, requiring 55,000 kg. of raw 
metal. 

In order to comply with the best practical conditions 
for running the foundry, the iron obtained in three 
primary furnaces is run into a ladle of 5 tons and 
poured into three 7-ton electric mixer furnaces, each 
taking 400 kw., to reheat the metal if necessary, and 
in any case to keep it hot during the period that iron 
is being used, and to check the quality. Despite the 
very uniform composition of the primary furnaces a 
carbon test, which only takes twenty minutes, is 
carried out by the foundry staff before pouring, in 
addition to ascertaining the quality by a quench 
test which serves more particularly to check the 
silicon. 

The mixer-container furnaces for steel are of the 
Ch. A. Keller type, that is to say they have a roof and 
doors. The electric current enters by a vertical elec- 
trode, and leaves through the conducting hearth, of 
the reinforced-puddle type (vertical bars plunged into 
tamped magnesite). A conducting hearth of this 
description is practically unwearable, being non-suscep- 
tible to any cracking. If the bottom conducting sur- 
face of the hearth wears gradually lower, repairs are 
very easily effected by spreading over the bottom, 
while still hot, a special conducting puddle consisting 
of magnesite and fragments of iron mixed in tar. All 
holes are thus easily filled up without either the frame- 
work or the working of the hearth being interfered 
with in any way. From a metallurgical point of view 
this method of repairs corresponds in principle with 
that employed for the hearths of open-hearth furnaces. 
The furnaces are, of course, of the tilting type which 
allows of any quantity of metal, no matter how small, 
being drawn off. 

The liquid iron poured in is covered with basic slag, 
which forms a protecting layer, preventing oxidation 
and breaking the electric arc. en pouring is to be 
done, this layer is easily retained by a little brickwork 
or sand pocket at the entrance of the furnace spout. 

Practice has shown the advisability of interposing 
these mixer furnaces, which keep the metal so that it 
can be checked from time to time by the technical 
staff, who thus acquire a high degree of skill, seeing 
the ease with which the metal can be held waiting. 
Generally speaking, it may be said that the metal 
remains an hour in the mixer furnace, including the 
time of pouring, for the filling up of these furnaces is 
carefully adjusted to correspond with casting opera- 
tions in the foundry. The metallurgical adjustments 
are very easily carried out, as any additions, as well 
as the withdrawal of the test samples, are effected 
through the working door. The practice described 
gives complete satisfaction ; in particular it invariably 
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ensures uniform metallurgical results, thus eliminating 
all rejections due to insufficient tensile strength. 

The upkeep of the mixer furnaces is but trifling. 
The interior lining of the mixer lasts a couple of 
months, and the roof over three months. The elec- 
trode consumption is on an average 2 kg. per ton of 
iron; the average power consumption is from 50 to 
100 kw.-hours per ton, according to the conditions 
prevailing in the foundry. A single workman is 
required for the working of the furnaces, and he also 
looks after the tapping, the electrical manipulation 
of the tilting arrangements, and the taking of samples. 

The machining of the shells, which was originally 
placed out with sub-contractors, was carried out at 
the Livet Works towards the end of 1916 under Ord- 
nance inspection, and thus without the intervention of 
any transport, or the use of any coal except for the 
chemical composition, the manufacture of semi-steel 
shells from steel turnings was wholly carried out in 
one works. This concentration of plant reduced the 
number of rejections to a very small amount, not 
exceeding, when the necessary skill had been attained, 
7 per cent. on the cast shells inspected. 

The capacity of the electrical foundry at Livet could 
not keep pace with the output of casting metal, which 
began at 20 tons per day, was subsequently increased 
to 60 tons, and later on reached not less than 300 tons 
during the period of maximum water-power supply. 
Several outside works manufacturing shell were sup- 
plied with the surplus output. These firms all testify 
to the uniformity and excellent quality of the iron 
supplied. The quality of the iron supplied to outside 
firms corresponds with the following composition which 
complies with the best metallurgical practice : carbon 
about 2.75 per cent. and silicon about 2 per cent. ; so 
that after a cupola melting the artillery specifications 
could almost be met without any addition of steel, as 
both recarburisation and reduction of silicon accom- 
pany fusion in this type of furnace. Each wagon-load 
sent out was accompanied by an analytical report 
showing what additions of steel and of ferro-silicon 
might needed. Very often no such additions were 
required. 


New Works at Livet and Elsewhere. 

A new special works was laid down in November, 
1915, some hundreds of yards from the original works, 
with which they were connected by railway. The 
new works were started on July 12, 1916, first with 
a furnace of 80 to 100 tons, and were subsequently 
enlarged. The building occupied an area of 12,500 
square metres, and comprised more particularly four 

arallel shops. The first shop, which was 300 m. in 
ength, and alongside the railway, served for unload- 
ing the raw materials, and more especially the steel 
turnings, which are handled by means of a powerful 
electro-magnet suspended from a high-speed crane. 
The turnings are either used at once in the cycle of 
operations, or put into stock in a deep trench occupy- 
ing a portion of the length of the shop, from which 
they are withdrawn by the same means. By this 
arrangement a 12-ton wagon can be unloaded in 
twenty minutes. 

he second shop, ‘which was situated between the 
unloading shop and the electric furnace shop, served 
for the ah ay om of the charges, which are mechani- 
cally raised by large bucket elevators to the furnace 
platform, where they are tipped on to the latter by 
small wagon-loads at a time and heaped around the 
electrodes. The transformers are housed in sheds 
built on reinforced-concrete foundations on the level 
of the platform of the electric furnaces. 

The third shop contains five Ch. A. Keller furnaces 
of the “electrodes in series”’ type arranged in line, 
four being of 2,000 kw. and one being of 2,500 kw. 
The output capacity of this installation is 300 tons 
of synthetic iron per day. This output could not be 
maintained, particularly in 1918, owing to various cir- 
cumstances which were, however, quite independent of 
the plant itself. 
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Moulding Sands for Non-Ferrous Foundry 
Work." 


By P. G. H. Boswell, D.Sc., F.G.S.7 


(Extract.) 

The technique of casting non- 
ferrous metals and alloys carries with it problems 
peculiar to itself. The difficulties that have arisen 
in works’ practice have, for the greater part, been 
solved empirically—often by the safe but lengthy 
and expensive method of trial and error, So far 
as can be gathered from available literature, there 
seems to have been little scientific investigation 
into the difficulties which are sometimes met with 
in non-ferrous moulding-sana practice, although the 
very different effects on the structural strength 
and physical properties of castings made in sand 
and metal (‘‘ chill ” castings) have been carefully 
worked out and recorded. 

After observing moulding-sand practice in 
numerous foundries at home and abroad, the writer 
feels that, as in the case of many of the problems 
arising in steel practice, but to an even greater 
extent, the success achieved in non-ferrous found- 
ing is more dependent upon the individual skill of 
the moulder or foreman than upon the application 
of scientific knowledge. : 

It may be desirable to amplify this statement to 
some extent. Steel is frequently cast at a tem- 
perature of above 1,600 deg. C., and sometimes 
(when made in converters) above 1,650 C. Such 
temperatures may be higher than the softening 
point, and well above the inversion points, of silica, 
which, as the mineral quartz, constitutes 80 per 
cent. or more of moulding-sands. The other con- 
stituents of moulding-sands (such as clay) fuse at 
lower temperatures. The elimination of one of the 
most serious evils in steel-casting, that of “ burn- 
ing on,”’ is therefore at present an unsolved prob- 
lem, essentially scientific in character. In good 
foundry practice the trouble may be reduced, but 
it has never yet been entirely eradicated. The re- 
sults that are produced vary, too, with the com- 
position of the steel and the physical characters of 
the sand, both matters amenable to scientific con- 
trol. 

On the other hand, both iron and non-ferrous 
metals and alloys are ‘‘ run ’’ at much lower tem- 
peratures, which rarely exceed 1,300 deg. C. Most 
sands, when subjected to these temperatures for a 
limited period of time, remain essentially un- 
changed. The task of obtaining good sound cast- 
ings in iron, brass, bronze, aluminium, etc., is 
rather one dependent upon skilful moulding tech- 
nique than upon the chemical characteristics of the 
sand. Nevertheless, the investigation of the tex- 
ture and physical properties of the moulding-sand 
used does lead to results of practical value. 

Whilst the problems concerned with casting non- 
ferrous metals and alloys in sand are generally less 
difficult, on account of the lower temperatures in- 
volved, than those concerned with steel, the former 
carry with them certain peculiar difficulties which 
result from their increased tendency to oxidation, 
more ready vaporisation, greater mobility, and 
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greater sand-penetrating power. These peculiari- 
ties make cast iron a much easier material to found. 

As an illustration of these difficulties, it may be 
remembered that, despite the fact that the casting 
temperatures of a metal like lead or an alloy such 
as phosphor-bronze are comparatively low, the skin 
of the castings may be rought or veined on account 
of the penetrating (‘‘ searching "’) power of the 
molten material or the ‘‘ burning on "’ of the sand. 
The production of semi-fused sand intimately 
mingled with the surface layers of the metal cannot 
always be definitely prevented. The problem is not 
an easy one to solve, for ‘‘ burning on * may re- 
sult during the casting of lead at a temperature of 
less than 800 deg. C., whilst it is usually absent 
during the casting of manganese-steel at a tem- 
perature reaching approximately 1,600 deg. C. That 
chemical affinity alone is not involved is clear from 
the fact that glassy silicates of manganese are 
readily produced at the surface of the mould; for- 
tunately the greenish ‘‘ glass ” adheres to the sand, 
and not to the metal of the casting. It seems that, 
having only the present data in hand, we can do no 
more than speculate, and until we succeed in ob- 
taining the facts that indicate the relation of the 
behaviour of metals and alloys during casting to 
their physical and chemical characters, the uncer- 
tainty will remain. 

This peculiar behaviour of metals and alloys has, 
however, been countered to some extent empiric- 
ally, as a result of works’ experience, by paying 
due regard to thé composition of the moulding-sand 
used. Penetration of the sand by very mobile meial 
may be prevented by using sands of finer graue and 
‘“ closer ’’ bond than those employed in steel or iron 
founding, and by ramming them more tightly. The 
venting and permeability of the sand to gases and 
vapours is in part voluntarily sacrificed, a course 
of action which doubly necessitates the complete 
“ killing ” of the metal before it is cast. Indeed, 
the moulding practice is deliberately framed to 
prevent the sucking in of air through the pores of 
the mould (particularly at the top) during the con- 
traction of the metal. At the same time, it is 
doubtful whether ‘‘ blow-holes ’’ in the metal are 
produced, as it is sometimes claimed, by air en- 
trapped in this way. The more probable explana- 
tion lies in the incomplete freeing of the metal 
from gases before casting. 

Laboratory Investigation of Moutding-Sands.— 
The fact which strikes the investigator most in his 
research into foundry sands is the absence of re- 
liable fundamental data. No correlation of the be- 
haviour of the sands or metals or of the results at- 
tained in casting can therefore be made. The 
accumulation of the necessary empirical informa- 
tion is too big a task for a single foundry or an 
individual investigator. It should rather be car- 
ried out by some organisation such as the National 
Physical Laboratory, or better, the proposed re- 
search institution to be known as the Petrophysical 
Institute. Work of the character desired has been 
begun in the United States of America (where foun- 
dry technique is less advanced than at home) at the 
Bureau of Standards, and the results of some use- 
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ful work have been published. The testing of 
sands in the laboratory is necessarily of a prelimi- 
nary character only, and must be correlated with 
the results of actual practice in the works, where 
the final tests should be made. Laboratory investi- 
gation, involving the methods of both pure and ap- 
plied science, cannot be dispensed with; there are 
too many unexplained and unexpected happenings 
in even the best regulated foundries to permit the 
ruling out of pure scientific research. 

The laboratory testing of mouluing-sands may be 
carried out along the following lines :—(1) chemical 
analysis; (2) mechanical analysis; (3) mineral 
analysis; (4) aracter and composition of the 
“bond,’’? colloidal or otherwise; (5) compressive 
strength of sand-moulds and cores; (6) transverse 
strength of sand-moulds and cores; (7) tensile 
strength of sand-moulds and cores; (8) thermal 
conductivity of moulding-sands; (9) permeability ; 
(10) porosity. 

Adequate knowledge of the inter-relation of the 
properties of suitable sands as revealed by investi- 
gation along the above lines cannot fail to lead to 
the standardising of results and the elimination of 
haphazard methods. Some indication of what may 
be done in this way can be gathered from the above- 
mentioned accounts of tests carried out at the 
United States Bureau of Standards. The results 
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different localities; such sands, therefore, show 
somewhat similar composition and properties. The 
other class, consisting of sands from various geo- 
logical horizons, shows little uniformity in its 
constituents. 

Mechanical Composition.—The fact that sands 
from either of the above classes yield equally good 
results in casting, emphasises the contention that 
in all foundry work the texture, or mechanical 
composition, of the sand is of great importance, 
and that in non-ferrous practice it becomes 
supreme. Mechanical analyses are made in order 
that the observer may determine the sizes of the 
grains present, and the relative weight of each por- 
tion between certain agreed limits of size 
(“ grades ’’). 

e grading adopted by the writer and tabulated 
in Table I. is as follows :— 

The gravel and coarser sand-grades in a mould- 
ing-sand may be estimated by screening, but it is 
obvious that the finer grades, down to clay, cannot 
be so separated on account of the difficulty experi- 
enced in manufacturing accurate sieves of very 
small mesh. Fine grades in sediments are separated 
by water-currents of suitably adjusted Lage the 
process being known as elutriation. Moulding- 
sands are said to be ‘‘ strong ’’ or “ weak,’’ “ fat ’’ 
or ‘‘lean,”’ * close ” or ‘‘ open,’’ according to the 


Taste I. 
Approx. 
1.M.M. Mesh. 
G. Greater than 2.0 mm. diameter Gravel grade (G.) 
12-5 VCS. »o- « SD & % and less than 2.0 min. Very coarse sand 
, 20-12 CE. si a oe * ae oe Coarse sand | Sand 
50-20 MS. — ‘i as... Medium sand grade (8.) 
120-50 +=FS @ oo Gh: » i - 0.25 ,, Fine sand 
180-120 es. es » OBB» i = a a Superfine sand or coarse 
silt Silt 
fx, ie? a a as a hs. Fine silt grade (s.)}. 
c. 4 AY pon e i 6 ee he Clay or mud grade (c). 


obtained in works’ trials should be correlated with 
the chemical and mechanical composition and the 
physical properties (specfic heat, thermal conduc- 
tivity, latent heat of fusion, etc.) of the alloys and 
metals concerned, as well as with the temperatures 
at which they are cast. 

Chemical Composition.—When it is realised that 
many of the published records of chemical analyses 
are inaccurate and valueless, it is perhaps not gur- 
prising that such analyses are held in little esteem 
by foundrymen. The older published analyses in 
particular are unreliable. The precautions neces- 
sary to be taken in the carrying out of silicate 
analysis were unknown or unpractised. (It may be 
claimed, and perhaps with reason, that accurate 
methods of silicate analysis have been in vogue only 
within the last twenty years.) To take the case of 
one of the most important constituents of mould- 
ing-sands, the quantity of iron oxide recorded in 
the old analyses of well-known sands is noteworthy 
as being five or six times too great. A brief ac- 
count of precautions to be taken in making chemi- 
cal analyses of sands is given by the writer in a 
general publication on refractory sands.* Further 
particulars of which are given in Appendix p. 21. 

On p: 3 it was observed that British sands used 
for non-ferrous work could be divided into two well- 
marked classes. One class, the Bunter sands, con- 
tains materials of the same geological age from 





*A Memoir of British Resources of Refractory Sands for 
Foundry purposes, 


quantity and character of the grades present. Am 
** open ”’ or “ weak ’’ sand is one consisting largely 
of the coarse and medium sand grades with very 
little fine clayey material. wwuen a considerable 
proportion of clay-grade is present, the sand grains 
are bound together by clay films, and the material 
is said to be “ strong.’’ The presence of finer 
grades in a moulding-sand decreases its perme- 
ability to water and gases, and such a sand is said’ 
to be ‘ close.” The sands used for non-ferrous 
casting are closer and finer grained than those: 
employed in steel-founding, where, although the 
bond is required to be strong, the sand must be 
exceptionally well vented to permit the escape of 
gases and vapours produced at the high tempera- 
tures which are reached. 

Steel-moulding sands of the best quality possess 
a peculiar and characteristic mechanical composi- 
tion, marked by the high proportion of coarse and 
medium sand grades, the relatively high propor- 
tion of clay-grade, and the low proportion or 
absence of the fine-sand and silt grades. The 
clay-grade exists as a film round each of the coarser 
grains, and by virtue of its power of taking up 
water acts as bond; the fine-sand and silt grades 
would, if they were present, reduce the perme 
ability of the sand by packing up the pore-space, 
thus causing blowholes, scabs, etc., in the steel 
casting. In the founding of brass, bronze, and’ 
other alloys, the sand is required to be moderately 
close, partly in order that a smooth, clean skin 


c 


714 


may be yielded, and partly to prevent the penetra- 
tion of the sand by the metal (and the formation 
of blowholes by the indrawing of air on its con- 
traction). The temperature during casting being 
lower than that of steel, the mould does not 
require, if the metal is properly killed, to be so 
thoroughly vented. Not only is it prepared from 
closer sand (without the addition of silica sand to 
open it up, as in ferrous practice), ~ut it is also 
more tightly rammed. 

Mineral Composition.—The mineral composition 
of sands may be determined by certain special 
methods, but it is of less importance in the case 
of moulding-sands than either chemical or mech- 
anical analyses. Nevertheless, a mineral analysis 
serves two useful ends. In the first place, it 
enables the investigator to interpret more satisfac- 
torily a chemical analysis, for, in the latter, 
elements which are actually combined together to 
produce specific minerals are expressed as oxides. 
As an example may be quoted the sand from Wom- 
bourne, consisting of over 20 per cent. of ortho- 
clase felspar, which explains the presence of 3.43 
per cent. of potash (K,O) shown by the chemical 
analysis. In the second place, it is frequently 
possible to identify a sand from its mineral com- 
position, hecause deposits from different formations 
and various localities have been derived from 
different sources. The Bunter sands may thus be 
distinguished from those of Erith, Durham, 
Avenuehead, etc.. but the limitations of the method 
are indicated by the fact that it would often be 
difficult to distinguish examples of the Bunter 
group of sands from one another. 

Co-ordination of Results —The inter-relation of 
the chemical and miner composition has been men- 
tioned above, but from the point of view of prac- 
tical applications, the bearing of the chemical and 
mechanical composition of a sand upon each other 
is of more importance. This inter-relation is shown 
by making chemical analyses, not of the ordinary 
sand but of the various grades as separated by 
elutriation. The Table II. indicates the results 
of such a series of analyses : — 

Taste I1.—Chemical Analyses of Grades; Bunter 
Mowlding-Sand from Compton, near Wolver- 
hampton. 


| MS. | FS. cs. fs. c. 
|> 0.25 &) > 0.1&| > 0.05 &> 0.01 & < 0.01 
| <0.5| <0.25 > <0.25) <0.05/ mm. 
} mm. | 
ar {Per cent.|Per cent.|Per cent.'Per cent. Per cent. 
94.37 | 89.10 | 85.21 | 69.05 | 58.17 
Al,O, 2.82 5.32 6.95 | 14.15 19.58 
Fe,Q, ) aol | f 1.23 2.70 5.47 
Fey” jf} 46 | 088 |1 022 | 053 | 0.55 
0.17 | 0.28 | 
| 
| 
| 


mid . 


Mz0 0.37 1.05 1.78 
CaO 0.16 0.24 0.41 1.27 1.34 
Na,O 0.12 0.15 0.49 0.56 0.38 
K,O 1.57 3.13 3.31 5.45 5.37 
TiO, 0.06 | 0.21 0.43 0.97 0.73 
Loss on 

ignition; 0.48 | 0.71 1.43 


4.28 6.34 


~Potals |100.21 |100.02 | 100.15 |100.01 | 99.71 





The most noteworthy features exhibited by 
Table II. are the decrease in silica'percentage and 
the increases in the percentages of alumina, iron 


” 


oxides, and the ‘‘ loss of ignition "’ as the grade- 
size increases. The medium sand-grade carries a 
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moderately high percentage of silica, with small 
amounts of alumina and potash. It may justly be 
classed as a silica sand, consisting of about 85 per 
cent. of free silica (as quartz) and 9 per cent- of 
potash-bearing felspar (orthoclase), Assuming that 
little or no mica. is present, the balance of the 
alumina and silica would yield about 3 per cent. of 
clay substance (of theoretical composition, Al,0O,, 
2810,, 2H,O) ; about 0.5 per cent. of hydrated iron 
oxide also occurs. 

The increase in alumina, ferric oxide, and the 
loss on ignition (the last-named consisting almost 
entirely of combined water), as the grades become 
smaller in size, points to the increase in the pro- 
portion of clay substance and limonitic matter 
(hydrated ferric oxide), which together constitute 
the ‘‘ bond ” of the sand. A mineral analysis 
indicates that muscovite mica (silicate of hydrogen, 
aluminium, and potassium) is present, and the 
quantity increases with decrease in grade-size down 
to, at any rate, the silt grades. Assuming, for the 
purposes of calculation, that it is absent in the 
clay grade, we find that the latter consists of about 
21 per cent. free silica, 32 per cent. felspar, 36 per 
cent. clay substance, and nearly 6.4 per cent. of 
hydrated ferric oxide. 

The most fusible constituents in a sand are the 
compounds of the alkalies, sodium and potassium, 
and of the alkaline earths, lime and magmesia. It 
thas been stated that iron acts also as a flux in 
refractory materials, but the statement requires 
modification. Ferrous compounds tend to fuse 
rather readily, but certain ferric compounds, par- 
ticularly the oxides, are highly refractory if the 
conditions, as is always the-case in moulding-sand 
practice, are oxidising and not reducing. As an 
example, it may be mentioned that the bond of the 
most successful steel-moulding sands is largely 
hydrated ferric oxide, and to a less extent clay 
substance. 

Since the alkalies yield more fusible compounds 
than the other constituents, it is evident that the 
mineral felspar is undesirable in a sand which is 
required to withstand high temperature. Felspar 
is accordingly found in small amounts only in the 
most refractory sands. For the casting of non- 
ferrous metals and alloys, however, the tempera- 
tures reached are not sufficiently high to cause the 
mineral to flux, and its presence (or past occur- 
rence) in a sand may be of advantage on account of 
the contribution yielded to the bond of the material 
by its decomposition products. 

Felspar in the fresh state is clear and colourless, 
being composed of the silicates of aluminium, 
sodium, potassium, and lime. Potash-felspar 
Yorthoclase) is by far the most commonly occurring 
species in sedimentary rocks, and its decomposition 
may be taken as typical of the group. Orthoclase 
has a chemical composition corresponding to the 
formula Al,0,, K,O, 68i0,. “ Weathering "’ 
‘causes it to lose its clear character and the grains 
or crystals become cloudy with decomposition pro- 
ducts. 

The carbonic acid gas of the atmosphere and soil 
frequently acts as the weathering agent, and in 
the presence of water leaches out part of the potash 
fas carbonate, which is removed in solution. The 
result is the production of finely divided flakes of 
potash-mica (approximating .to KH,Al,(Si0,), in 
composition. The formation of these tiny crystals 
of mica is frequently a resting-stage in the process, 
but eventually the whole of the potash is removed, 
and clay, which in its pure form is known as kaolin 
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or china-clay, of composition Al,O,, 25i10,, 2H,0, is 
produced. The cloudiness seen in grains of par- 
tially decomposed felspar, as well as the clay sub- 
stance often associated with them, is due toa mix- 
ture of fine micas and clayey material, which 
together constitute an excellent bond in a sand. 
The well-known Scottish “rotten rocks’’ are_so- 
called on account of their friability, which has 
resulted from the decomposition of felspar origi- 
nally present in the sandstone. These rocks are 
mainly used in iron and steel-casting, but a few, 
including that from Avenuehead, have been used 
for non-ferrous work. 

It is noteworthy that the rolling out of clays 
increases their plasticity; similarly, the milling of 
moulding-sands increases their bond very markedly. 
Whilst milling should be sufficient to break down 
lumps of a sandstone into individual grains and to 
‘* knead ’’ the bond round each, it should not be 
so heavy as to crush the quartz-grains. In the case 
of felspathic sands like that from Compton, mill- 
ing doubtless crushes down the more decomposed 
grains of felspar, thus releasing an additional 
quantity of bond. The increase in the amount of 
bonding material as a result of milling is indicated 
by the mechanical analyses of the same sand from 
Wolverhampton before and after being treated in 
a pan-mill (see Table III.) :— 


the smallest quantity of water, consistent with 
obtaining the required bond, should be used. The 
proportion is usually about 5 per cent., or even less. 

he burning of clay for the purpose of making 
bricks 18 an everyday occurrence. The clay is 
thereby ‘‘ porcellanised,’’ volatile constituents such 
as water being driven off, and new minerals pro- 
duced. The addition of water to burnt clay does 
not, in ordinary circumstances, produce the colloi- 
dal substance again. Hence the gradual wastage 
of a bonded sand in a foundry and its need of *‘ re- 
vival.’”’ The foundryman asks that his sand shall 
be long-lived—that is, shall not dehydrate and ‘* gu 
dead ’’ too readily. Where the hot meta! touches 
the mould, the clay bond is undoubtedly killed, 
but not so the ferruginous bond. The sands with 
the longest life are often rich in the latter. Floor- 
sands in greensand moulding are frequently re- 
vived with such a sand as that from Mansfield or 
Birmingham, and in the case of dry-sand moulding 
these and other Bunter sands and also Barrow sand 
have been found to be very efficacious for the same 
purpose. 

The ferruginous bond in moulding-sands is 
usually the cause of the production of a smooth 
sound surface to the casting, particularly in the 
case of steel. In non-ferrous foundry practice it is 
usual to ensure the smoothness of the skin by paint- 


Taste I11.—Showing the increase in the amount of binding after milling. 


CS. 
> 0.5 and 
1 mm. 


M.S. 
> 0.25 and | 
< 0.5. 


] i ae 
FS. 8. Total and 
>@Q.land | > 0.01 and grade. 
<0.25. | < 0.1. < 0.1 mm. 


c. 
> 0.01. 





Per cent. Per cent. 
trace 27.8 
0.2 20.0 


Before milling 
After ” 


The ‘*‘ Bond” of . Moulding-Sands.—In metal- 
founding, the natural bond of moulding-sands is 
oftén supplemented by artificial bonds, such as 
treacle, flour, dextrin, sulphite-lees, etc- Many 
of these artificial bonds are, like clay and ferric 
hydroxide, colloidal bodies, which are characterised 
by their exhibition of surface phenomena—in this 
case particularly by their power of absorbing water. 
The weathering of many rock-forming minerals 
gives rise to colloidal bodies known as ‘‘ gels.’’ 
These colloids are apparently constituted with a 
honeycomb or cell-like pattern which enables them 
to hold considerable quantities of liquid. The 
water which is absorbed into the ‘‘ cells ’’ of clay is 
termed “ micellian’’ water, and differs from 
hygroscopic water in that it cannot all be driven 
off at 110 deg. C. ‘The plasticity of clays may be 
increased by an admixture of other colloids, such 
as colloidal silica, alumina, gallo-tannic acid, agar- 
agar, etc. The absorptive power of clay, in the 
matter of both gases and solutions, increases, 
according to Senfft, with the limonitic content. J. 
M. van Bemmelen showed, as long ago as 1878, that 
the amount of “ hydrate water "’ of ferric oxide 
was variable and accidental. When just dry at 
15 deg. C.. the compound is able to take up over 
six molecules of water per molecule of ferric oxide. 
This fact throws interesting light upon the arene 
of the ferruginous bond in moulding-sands, and the 
power possessed by them of holding considerable 
quantities of water, without actually becoming wet. 
Some sands are able to take up as much as 13 per 
cent. by weight of water. For foundry purposes 





Per cent. 
92.4 
79.7 


Per cent. Per cent. Per cent. 
64.6 | 2.7 4.9 
59.5 12.2 8.1 


ing the surface of the mould, or ‘‘ facing "’ it with 
a layer of finer sand (“ facing sand’’) or a wash. 
The washes used for painting the moulds in non- 
ferrous work have usually either china clay or a 
graphitic material as a base. Graphite (plumbago) 
is itself sometimes used; at other times “ Scotch 
blacking,” which is a mixture of charcoal and 
graphite, is employed, and flour has also been used. 
A suspension of the powder in water may be 
assisted by the addition of a little borax or mo- 
lasses. 

For the making of ‘ cores ’’ in British foundries, 
@ compo” (or composition) moulding-sand is 
usually made up from an ordinary sand such as 
that from Mansfield, together with fragments of 
broken graphite crucibles, etc. The admixture of 
coarser material ensures the good venting of the 
cores. At times the sand alone is used. QOil-bonded 
cores (where the oil is generally a commercial lin- 
seed oil, such as “ Baltic seed oil ’’), unlike those 
used in stee] founding, have not met with success 
in non-ferrous founding at home, but they are 
adopted extensively in America, where a fairly 
coarse high-silica sand is the base. Sands from 
Lumberton and Howall, N.J., are so used. 

The moulding-sand in common use for non-fer- 
rous work in the United States is that from 
Albany, N.Y., and is remarkably similar in feel, 
texture, and behaviour to corresponding British 
sands like that from:Erith (“ Thames sand’’). 

Distribution of Works and Sands connected 
with Non-Ferrous Foundry Practice—Despite the 
widespread distribution of moulding sands emi- 
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nently suitable for casting non-ferrous metals and 
alloys, the number of ditterent sands in general 
use, both in Britain and America, is remarkably 
small, Considerable transport is consequently 
involved, but, as will be seen from the following 
list of available resources, much of it could be 
avoided. Moreover, sands such as those used for 
casting iron, brass, bronze, etc., will not stand even 
sv great a freight-rate as those used in steel manu- 
facture, where the supplies are by no means sv 
widespread. The.margin of profit is too low, and 
the cost of transit too high, to permit such a com- 
modity as sand to be unnecessarily carried trom 
one part of the country to another. 

The district par excellence for non-ferrous foun- 
dry work (brass, bronze, aluminium, etc.) 1s, of 
course, the Black Country in general, and Bir- 
mingham in particular. In Birmingham alone 
there are nearly 400 foundries concerned in the 
work, but it was a fortuitous circumstance that the 
city itself was built upon the red Bunter moulding- 
sand so valuable to the industry. Indeed, the sand 
has been worked in the heart of Birmingham, less 
than a mile from the Town Hall, for more than 
four generations, and has been used for the cast- 
ing of gold, silver, nickel, copper, and brass, as 
well as the more modern work in phosphor-bronze, 
white alloys, aluminium, etc. 

The exhaustion of the supplies of Birmingham 
sand-being within sight, the resources of the adjoin- 
ing area of the Bunter outcrop are being drawn 
upon, and Stourbridge, Wolverhampton, Compton, 
Wombourne, Kidderminster, and Stourport are 
now contributing their quota. 

The metropolitan area is next in importance, 
but falls far behind the Black Country, It is served 
in the matter of moulding-sand % the excellent 
deposits at Erith, Charlton, oolwich, and 
Rochester (both from quarries and dredged from 
the river bed). The Glasgow, Manchester, and 
‘Liverpool districts follow London in importance. 
The Glasgow area is in part supplied by Carlisle 
sand, partly by Scottish “ rotten rocks,’’ but 
largely by Belfast sand shipped across the North 
Channel. The Triassic sand from the Isle of 
Arran may prove of value in the future. (The 
Edinburgh-Leith district, which is less important, 
uses considerable quantities of both Erith and 
Mansfield sands, that from Erith being shipped m 
the Thames and unloaded at Grangemouth.) Man- 
chester, like Birmingham, is built upon first-class 
moulding-sand, but the area is being rapidly built 
ever. Supplies of sand for the South Lancashire 
area, including Liverpool, are also drawn from 
Ruthin, Ormskirk, Runcorn, Oldham, and the 
Wolverhampton country. Sheffield, Hull, Leeds, 
and Belfast rank next in importance; these dis- 
tricts (except Belfast) draw their sand from the 
Bunter deposits of Worksop, Hull, Hensall, and 
Mansfield, and from the glacial beds of Oldham, 
near Manchester. Permian sand from Pontefract 
is also used, 

The industries on Tyneside and in the Tees 
Valley use sand from Erith (which has been water- 
borne), Durham, and Mansfield. Durham sand 
shows a remarkable resemblance to Erith sand in 
texture, chemical composition, and behaviour in 
the foundry—a fact not so well realised as it might 
be. South Wales draws largely upon the Bunter 
sands of Stourport, Kidderminster, and Belfast. 
The Nottingham-Derby district finds valuable sup- 
plies near at hand in the area from Mansfield to 
Nottingham. 
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Graphitisation Ranges of 
Temperature in White Cast Iron. 





In a recent. Bulletin of. the American Institute of 
Minmg. and Metallurgical Engineers, D. Merica and 
L. J. Gurevich describe scme investigations which they 
state were mainly undertaken in connection with other 
investigations on the properties and characteristics of 
chilled-iron car wheels, in particular to determine the 
best range of annealing temperatures. 

Chilled-iron wheels are cast with a chill against the- 
thread and the inside of the flange, the remainder 
being in sand. ‘Tke composition of the metal is so 
chosen that under these conditions the tread and inside 
of the flange will show white iron to a depth of from 
§ to j in. (15 to 22 mm.), the remainder of the wheel 
becoming graphitised or grey. In order to relieve the 
stresses set up during cooling under such drastic con- 
ditions, the wheels are stripped from the mould, while 
stil! red hot, piled in a soaking pit, and allowed to 
cool very slowly from their temperature at stripping. 

Obviously, the most suitable temperature for this an- 
nealing is the highest at which no formation of graphite 
occurs within the white tread and at which the wheels 
can be stripped from the moulds. Inasmuch as no 
direct determinations have been made of the tempera- 
ture at which the formation of graphite takes place in 
white iron of compositions used in car wh upon 
annealing, it was considered worth while to determine 
these temperatures as.a means of establishing the maxi- 
mum temperatures at which the annealing of the wheels 
may be carried out. In the course of this work some 
incidental observations were made which are of interest 
in connection with the theory of graphitisation in white 
iron. 

The Paper is summarised by the authors as follows : 

Tne annealing or graphitisation ranges of tempera- 
tures were determined for three different compositions 
used for car wheels. The temperature of initial precipi- 
tation of temper carbon for six hours of annealing was- 
not noticeably affected by variation of sulphur content 
from 0.10 to 0.20 per cent. or by variation of total 
carbon content from 35.60 to 3:90 per cent., although the 
effect of greater carbon content is to narrow the tem- 
perature range within which graphitisation is complete. 
The temperature of beginning precipitation of temper 
carbon was about 830 deg. €. for the 6-hr. period of 
annealing, and about 730 deg. C for the 48-hr. 
period. The maximum allowable temperature, there- 
fore, for the annealing, or ‘‘ pitting,’ of car wheels is 
abort 73% deg. C. After complete decomposition of 
all free cementite by annealing at from 1,000 deg. to 
1,106 deg. C and cooling at equal rates in a labora- 
tory electric furnace, less graphite is found in a speci- 
men cooled from 1,100 deg. C than in one of the same 
composition cooled from 1,000 deg. C. ‘This indi- 
cates that graphite separates directly from solid solu 
tion upon cooling, when its nuclei are already present. 

The fact that only 0.20 per cent. of combined carbon 
was found in some specimens after annealing at high 
temperatures and cooling slowly in the furnace, would 
indivate either that the graphite eutectoid lies at much 
lower values of carbon content than has been previously 
supposed, and that there is at those rates of cooling a 
direct precipitation of graphite eutectoid, or that there 
is a formation of graphite from pearlite at tempera 
tures directly below that of its formation. 











Dvrinc the year negotiations have been entered into. 
and will shortly be completed; by which Stothert & 
Pitt, Limited, of Bath, will acquire the whole of the 
shares, plant, buildings, goodwill and other assets of 
the firm_of Torrance & Sons, Limited, of Ditton. 
Messrs. Torrance have a large and increasing business 
in the manufacture of grinding mills and other 
machinery connected with the paint, etc:, trades. The 
business is capable of large extension: 
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Castings Used in Ship Construction. 


MOULDING PROPELLER BRACKETS. 





By Ben Shaw and James Edgar. 





Bracket No. I. 

The following details regarding propeller-bracket 
moulding cover the two brackets, the patterns for 
which were described under Parts I. and II. appear- 
ing in our issues of July and September respectively. 
The successful preparation of moulds for pro- 
peller brackets requires considerable skill, and the 
ingenuity and initiative of the moulder is taxed in 


no small measure, not only in-determining the most 


satisfactory means of forming the moulds with 
the minimum amount of tackle and in an expedient 
manner, but also in recognising the characteristics 





unsatisfactory results a more remote possibility, 
and it lies very much with the moulder to secure 
this desirable condition. The pouring temperature 
of steel requires to be high enough to supply live 
metal, and as the range for successful pouring is 
smaller than with most metals, it is a factor which 
requires careful consideration. Given good metal 
at the right temperature and a good moulding sand 
of a highly refractory nature, with reasonable care 
in the preparation of the moulds, wasters might 
well be reduced to a very small percentage. 

While the principles involved in the preparation 
of moulds for all large steel castings are similar, 





Fie. 1. 
PREPARING Beps To Form Drawsack IN CENTRE. 


of the metal with which the mould is to be filled. 
In many steel castings special arrangements must 
be made to allow the casting every freedom during 
the critical period of cooling, and the ability 
to determine the vital parts of the mould 
which require to be weakened or eased in 
some way tu allow the casting ‘to contract with as 
little external resistance as possible, is an essential 
qualification of the skilled moulder. With the 
possible exception of the preparation of moulds for 
aluminium, no moulder has more difficulties to sur- 
mount with regard to shrinkage and contraction of 
the metal than the steel moulder. While the time 
has not arrived for the foundry’s work to be set 
out systematically and scientifically in such a 
menner as to make the resulting castings a success 
beyond any doubt, yet much can be done to render 








Fig. 2. 


Section A.B.C. wrrn 
Drawsack Rammed Up. 


yet the method of their application vary consider- 
ably in different parts of the country. The 
methods adopted are usually determined by the 
practice previously resorted to, the equipment and 
capacity of the foundry having considerable 
influence in the decision. This is equally 
applicable to this example of a propeller shaft 
bracket, and while the methods described may not 
be superior to any other, still by these methods 
good castings will be successfully produced. 

In this instance two methods are frequently 
resorted to, one having the central portion between 
the arms lifted in the form of a drawback, and the 
other where the pattern is simply bedded in, having 
drawbacks against each palm. In the former 
method, which is illustrated by Figs. 1 and 2, a bed 
is formed below the surface of the floor just 
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sufficient to allow the shaft boss to project a small 
amount above the floor when the arms are resting 
on the prepared bed. This bed should be perfectly 
level and an impression made upon it by lowering 
the pattern in order to ease out the sand from 
about the palms and boss to allow the arms to come 
into contact with the bed. When the correct depth 
has been secured and the sand made up to the boss 
and palms, the positions of the arms upon the bed 
can be defined, and on the removal of the pattern 
a recess can be made to form a print for the draw- 
back. The level of this recess can be carried out 
to the side of the hole dug in the floor, and around 
one palm where a small drawback is required to be 
made for convenience of access to the mould for the 
projecting rib. The position of this drawback is 
shown clearly in Fig. 1. When the pattern is 
replaced, a board can be set up, as shown in Fig. 1, 
to form the joint of the main drawback, and pre- 
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8-16 in. to the foot in work of this character, and 
the approximate length of the arms being 11 and 
12 ft. respectively, the length of the arms would 
contract from that of the pattern about 2 in. and 
21 in., providing the requisite freedom were allowed 
for in the construction of tke mould. To proceed 
without making any provision for easing in this 
instance would be fatal to the resulting casting, 
even though the moulder departed from the mis- 
taken practice, sometimes adopted, of making the 
mould like a solid mass of concrete, and formed 
a shell of sand as dense as the mould, backed more 
loosely with floor sand; such a mould would not 
give to the extent required. A very good method 
of making provision for easing, and one which 
gives little difficulty to the moulder, is to ram up 
an old chain with the sand just behind the palms, 
heginning at the bottom and working in sections: 
of chain no longer fit for other purposes, ramming 














Fic. 5.—BEDDING IN THE PATTERN. 


paration made to ram up the mould, leaving the 
faces of the palms and the back of the drawback 
until last, or with the temporary bracket support 
fixed to maintain the arms in their correct relative 
position, the whole of the outside may be rammed 
up and the joints prepared for both drawbacks. 
A grid is necessary for each of these, and care must 
be exercised in the design of the main one in 
particular, in order that necessary allowance be 
made for the contraction of the casting. When 
ramming up both inside and outside of this bracket, 
owing to the depth, it is advisable to strengthen 
the sand by ramming in pieces of iron at right 
angles to the pattern and about }-in. from it: 
these set from 4 in. to 6 in. apart and in planes 
such as are shown in Fig. 2, will give con- 
siderable support to the sand. Then, with the 
palms having a considerable area projecting beyond 
the arms, some arrangement must be made to allow 
the mould to give to the force exerted by the 
casting when cooling. The contraction being about 














Fic. 4.—Snowrne Post- 
TION OF PATTERN AND 
JOINT. 


up with sand the while, until the chains are thor- 
oughly interwoven with sand over the full area 
behind the palms and around the arms. Leave the 
Jast link of each section accessible at the joint, so 
that a contact may be made through the cope box, 
in order to secure it to a crane for withdrawal. 
This is a simple device for loosening the sand at 
any part of the mould where it is desirable to 
relieve the casting. 

In the construction of patterns for work of this 
kind, contraction allowance is frequently made be- 
tween the palms’ This is not usually necessary; 
the ordinary standard measurement will generally 
suffice, because there is a tendency for the arms 
to open rather than close while cooling, depending 
very much on the rate of cooling at the boss. 

The alternative method of preparing the mould 
having drawbacks against each palm is preferable. 
It is advisable to prepare a bed in a manner similar 
to that of the previous method, and the bracket 
shown in Fig. 3 should be firmly serewed up to fix 
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the arms in their relative positions. Joints must 
be formed for the drawbacks, and considerable 
taper can be given to the sides, excepting those 
which come into contact with the palms. The 
joints at the back of these may be made after the 
pit is dug, and the position of the pattern has been 
decided by trial. Bed the pattern in, so that the 
arms rest upon the prepared bed, and begin to ram 
up around the boss, removing screws from the 
fillet so that the withdrawal of the pattern may 
be facilitated. While ramming up, it is advisable 
to set in rows of pieces of iron beginning about 
every 10 in. from the bottom, to bind the sand. 
Ram up both sides until the pattern is firmly fixed 
in position, then prepare to form the joints for the 
drawbacks against the faces of the palms. A thin 
flexible board can be made to follow the contour 
of the faces, since the are is usually very flat. 


Fic. 5.—CONVENIENT FORM OF 
Grip ror DrawBacks. 
Fic. 6.—Surraste Cover Grip. 


Fic. 8 


This can be done by using boards as in Figs, 3 
and 4, one being set up against the prepared joint 
in each case, and the other being stayed up from 


it against the face. Sometimes a rough box is 
knocked together just to form the shape of the 
drawback, this being rammed about to the joint 
of the mould, when it can be withdrawn and used 
for the other drawback. As soon as the pattern 1s 
firmly held, the bracket between the arms can be 
removed, and the job finally rammed up. The 
moulder must exercise care in removing all screws 
likely to interfere with the clean withdrawal of the 
pattern. 

It is necessary at this juncture to form the joint 
of the mould. Two methods of satisfactorily accom- 
plishing this are shown in Fig. 3. When the pat- 
tern for the barrel is'made in one length, then the 
joint may be dropped to the largest part of the 
arms, and earried against the boss, as shown, in 
order to strip the fillet. If, however, the boss 


PREPARATION FOR DRAWBACKS 


pattern is jointed in a line with the thickest part 


. Of the arms, then the joint of the mould may be 


carried round on the same level as shown in Figs. 3 
and 4. The section through A B shows the drop 
joint, a good fiat bearance being necessary with 
a considerable taper on the sides. Fig. 4 and a sec- 
tion A B of Fig. 3 also show the approximate posi- 
tions when layers of scrap iron should be inserted. 
The projecting rib and one of the palms having 
been removed while preparing for the drawbacks 
can now be replaced and supported by two tem- 
porary brackets. One drawback would suffice 
against this palm, but seeing that it would be 
awkward to sleek off the mould as well as difficult 
to paint satisfactorily, it is preferable to make two 
drawbacks of this side, forming a joint at the 
extreme point of the projecting rib. Plates havin 
staples cast into them, as shown in Fig. 5, will 





Fic. 7.—Grip at Boss 


suffice for carrying the drawbacks. Proceed to 
form the drawbacks after the sides have been well 
coated with parting sand, by layering the bottoms 
with composite and bedding in the lifting plates. 
It is better to ram up the drawback behind the pro- 
jecting rib first, so that the use of the brackets 
may be retained until its correct position is deter- 
mined. When this is accomplished, the brackets 
may be removed and the rib allowed to rest flat 
against the drawback formed. With all drawbacks 
rammed up and the joint made up to the top 
of the palms, preparation should be made for cover- 
ing. The recessed portion of the joint can be 
carried satisfactorily by means of grids fastened to 
the top box, and Figs 6 and 7 show the form of 
grids which would fulfil requirements. In Fig. 6 
two grids are connected with a number of semi-cir- 
cular pieces of iron; being cast into the side grids 
they ae a support to the sand surrounding the 
top of the arms. Two such grids will carry the 
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cope over the arms, and the small grid shown in 
Fig. 7 will suffice to connect the two about the 
boss. Fig. 8 illustrates the general formation of 
the joint and gives the position of the drawbacks. 
“me of the main grids is shown in position, and it 
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the amount which will give a sufficient covering 
for the mould. The size of these large cope boxes 
is usually governed by the crane capacity, but it 
is only on rare occasions that the full use of such 
a large cover box is called for. In those foun- 
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Fic. 9.—Cover Box SHowrnc RunNER AND RiserR Gates. 




















will be noted that the staples are cast in for con- 
venience in fastening to the cope box. 

In large steel foundries where ships’ castings 
are frequently made, a few large cope boxes are 


dries where the melting capacity is sufficient to 
deal with fairly large work, but, having specialised 
in a smaller class of work, have not the equipment 
to deal with large cope boxes, the plan illustrated 
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Fic. 11—Mutrnop or Frxinc THE Cores. Fic. 12.—iReraRaTION oF Barret Cores. 


usually stocked, capable, when the occasion arises, 
of dealing with very large work, but that does 
not prevent their being used for work well within 
their capacity. Providing floor space will allow, 
they can be used efficiently by ramming up only 


in a previous article* in this series whereby a 
number of boxes are used would be adopte 

this instance. Three cover boxes would be used 
carrying joints over the arms and near the boss, 


* March issue, page 157. 








‘but the grids would need re-arrangement so that 
three separate lifts could be made. The general 
method of carrying the top would follow the lines 
indicated. It is better if the work can proceed 
without the delay of making special arrangements 
for a number of cover boxes. One form of cope 
box frequently stocked is shown in Fig. 9. In 
some foundries work of this character is moulded 
inside of a large box bedded into the foundry 
floor, and the top flange is usually serrated with a 
number of slot holes, the cope box being similarly 
made, so that they will coincide with the drag box 
and provide a good means of securing the two when 
casting. In Fig. 9 the positions of the gates and 
risers are shown, the risers being brought off the 
-palms and the boss. Sometimes brackets of this 


Fig. 14 
Cores Set Reapy ror Cosine. 


kind are supplied with metal by way of the boss, 
-and spray runners to the arms are used to supple- 
ment the supply of metal, but the two gates shown 
supplying a spray can be formed to convey all the 
metal necessary, and two risers can then be drawn 
from the boss. 

Before the cope box is placed in position, bed the 


grids into a layer of composite. Lower the cover 
box and secure the grids, set the runners and risers 
and proceed to ram up. Bits of piping should be 
placed over the ends of the chain sections, rammed 
up at the back of the palms, in order to render 
them accessible when the job is finally closed. 
While the cope is being formed, the preparation 
of the cores will receive special consideration. A 
simple grid suitable for the arm cores is shown 
in Fig. 10, a number of pieces of wrought iron 
being cast in to give greater support to the sand. 
At two places, and on an approximate line with 
the joint of the mould, two large pieces of iron 
are cast in the grid, projecting at each side far 
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enough to penetrate the metal space and have a 
sufficient bearance upon the joint of the mould 
to provide some support to the core when setting: 
it in its position. Two staples are cast in for 
lifting purposes, and a couple of eye-bolts project 
from the end of the grid far enough to pass into 
the centre of the boss core. There are a number 
of methods of stiffening the arm cores, but as the 
only means of access after the job is cast, is by 
way of the boss, a simple form of grid should 
be used so that the cleaning of the casting may 
be easily accomplished. The central portion of 
these arm cores should be filled with ashes, but 
the skin, and to a depth of about 3 in., should 
be sound and strong. 

When the foundry patternshop prepares the 








Fie. 13. 
Section on E.F. SHow AppITIONAL RUNNER. 


work, a mutual understanding exists between the 
patternmaker and the foundryman, and consider- 
able saving is frequently effected by increasing the 
work or reducing it for any given job in either 
department. Because of this mutual understand- 
ing, the foundryman will often use, and have 
success with the pattern work supplied by the 
patternshop attached to the foundry, frequently 
managing with methods that would not be tole- 
rated from outside patternshops. When the de- 
partments are combined, the methods usually re- 
sorted to are the cheapest which will secure a 
sound casting with the minimum expense in the 
patternshop. Thus, in providing pattern work for 
the boss core, a half-box would be required from 
an outside firm, the top half of the core being 
worked off with a strickle. In this way prints 
would be inserted in the box for locating the posi- 
tions of the arm cores. Such a method increases 
the cost in the patternshop and does not reduce 
the work in the foundry to an extent commen- 
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surate with the time taken to provide a core box. 
Hence, while a core box would be expected from an 
outside firm, the foundry patternshop would pro- 
vide a sweeping board for the boss core. Usually 
in preparing cores of this kind, straw rope is 
worked about a horizontal spindle to within about 
4 in. of the sweeping board, as shown in Fig. 11. 
Over the straw rope, and at each end of the 
spindle, a couple of circular grids are fixed, one 
having a couple of long staples cast in. Long 
pieces of iron are firmly screwed to each grid, 
forming a cage, which gives the necessary strength 
to the core. Stiff composite is worked in against 
the straw rope surrounding the grid and a core 
roughly turned up to within 1} in. of the finished 
diameter. The core is then dried sufficiently to 
take the final coat of composite, which can be 
thinned down to give a better finish. When the 
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cores are thoroughly dried, they should be coated 
with well boiled tar, and again stoved till the 
tar is quite dry. 

The cope box having been sufficiently rammed to 
provide the necessary amount of covering, and the 
gates and risers withdrawn, may be rolled over 
and the withdrawal of the pattern commenced. 
Proceed to withdraw the boss from the drag, and 
as it is on an angle with the arms, a_ certain 
amount of care in the process is essential. Draw 
the fillets into the mould of the boss, and thus 
clear the arms. The arms should not offer much 
resistance, but screw eyes should be firmly fixed 
into them for convenience in handling. When 
these are removed, the drawbacks may be with- 
drawn, which leaves the palms practically free 
for lifting out. The runners require to be pre- 
peared and the whole mould carefully sleeked over. 
A method of forming the spray runners is shown in 
Fig. 14, the approximate size of each inlet being 
5 in.x14 in. A special mixture of composite is 
preferable for making up runners, because the re- 


Fic. 15.—Coverep AND READY For REcEIVING THE METAL. 





fractory nature of the sand must be maintained 
during the time of pouring. The method of sup- 
plying metal to the boss, sometimes adopted, is 
shown in Fig. 13, which is a section on E F of 
Fig. 14. Special steel runners are usually in- 
serted when such a method is adopted. When 
the mould is well sleeked over, sharp corners 
worked off, excepting around the palms where 
the corners are required to be squared, and the 
joint of the mould compressed to cause a fin in 
the casting, the whole should be dried. The cope 
having been treated in a like manner can be 
supported over the mould, and box fires or patent 
mould driers used, the heat being retained as 
much as possible by sealing the sides with 
iron plates. When the mould is dry, apply a 
coating of tar and again thoroughly dry. Some- 
times only the mould about the boss is coated with 
tar, the arms being coated with silica paint. In 
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heavy castings, however, well boiled tar is by far 
the best means of providing a good skin to the 
casting. 

Both mould and cores being ready, proceed to 
assemble preparatory to casting. Lower the boss 
core in position, and locate the approximate posi- 
tion of the arm cores. Withdraw the centre core, 
and proceed to cut a clearance as vents for the 
arm cores, and to allow the eye-bolts to pass 
through the wall of the core. Sink a couple of 
specially prepared chaplet blocks into the bottom 
of each of the arms, as shown in section C D in 
Fig. 14, and again place the centre core in posi- 
tion. Set the arm cores in their relative positions, 
easing out the sand on the joint to allow the irons 
cast in the grid to find a bearance when the cores 
are resting on the chaplets. Make a good butt 
joint between the cores and wedge up inside the 
centre core. If these cores are carefully handled 
they can be lifted as one, and composite grouted in 
where they join, and a small fillet formed. Thie 
must be thoroughly dried and coated with tar. 
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Nail a few chaplets to the sides of the mould, as 
shown in Fig. 14, and replace the cores when the 
job can be closed. 

Clean the runner and riser gates, rub off any 
sharp corners likely to give way while the metal 
is passing through, and lower the cope into its 
position, using clay for testing the thickness over 
the arms. Try the runners and risers with chalk 
to ensure that their relative positions are main- 
tained, and then lift the top box for inspection. 
Set. a few chaplets on the arm cores, their thick- 
ness coinciding with the thickness of clay, and to 
ensure against the possibility of metal finding 
entrance to the inside of the centre core, make a 
clay contact, oiling it well before finally lowering 
the cope. Attach hooks to the ends of the chain 
sections, so that they can be easily secured to a 
crane when required to ease the casting. 
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Bracket No. Il. 
this propeller bracket 
does not differ essentially from the previous 
one, yet many of the details and methods of 
app!ying the principles vary the construction of the 
mou!d. It is rarely indeed that large numbers of cast- 
ings of this description are made to one design, the 
inion held by designers as to the relative merits of 
the means of securing the bracket to the frame of the 
ship, to give that rigidity and strength desirable to 
such an important part of fhe ship construction, and 
the varying shape of the fishbacks or arms, to render 
the resistance to the progress of the vessel as small as 
possible, naturally leads to considerable variation. The 


While the moulding of 











lic. 16.—PREPARING THE BEARANCE. 


The job may now be weighted and bolted pre- 
paratory to casting, and the runner and riser basin 


made; a general idea of the arrangement being 
as illustrated in Fig. 15. It will be noted that only 
sufficient of the top box is used to provide the 
necessary covering. Two ladles of metal are neces- 
sary in pouring the job, and stoppers are with- 
drawn simultaneously. It is advisable to feed the 
casting by way of the risers as long as the metal 
remains in a liquid condition. Within a little 
time of the cessation of feeding, withdraw the 
chains and allow the casting to cool 

Castings of this description, because of their 
important position with regard to the propulsion 
of the ship, must be of a reliable character, hence 
every care must be exercised in thoroughly 
annealing all such castings. Providing the anneal- 
ing furnace is prepared, and its temperature is 
approximate to that of the casting when it is put 
in, the casting may be transferred from the 
foundry floor to the furnace while it is still warm. 

















Vic. 17.—Section SHow- 
ING BEARANCES AND 
FoRMATION OF Pit IN 
FounpRY Foor. 


length of the boss, too, requires special consideration. 
In very fast vessels, such as torpedo craft, cruisers: 
or mail and passenger ships, the boss is more lengthy 
than in ordinary merchant vessels. These factors of 
palms, fishbacks and bosses enter largely into the rela- 
tive advantages and disadvantages of the various 
means of moulding this type of propeller bracket, 
almost every job requires special initiative and re- 
sourcefulness in scheming the construction of the 
mould, while maintaining the principles governing the 
formation of moulds for steel castings. It will be 
noticed that the direction of each of the palms, the 
vertical centre of the arms, and the centre line of the 
boss vary ; they are rot in planes parallel to each other 
in any case, and it would be a remarkable coincidence 
if it ever occurred. ‘These naturally increase the diffi- 
culties with which the moulder is confronted, and 
necessitate the ability to determine the best means of 
obtaining a sound casting, true to shape, governed by 
the material and equipment at his Mcpeeal in any 
given, circumstances. In some steel foundries large 
boxes are set into the foundry floor, merely forming a 
framework to which the top box can be screwed. 
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Though this confines the size of work capable of being 
moulded in it to the surface area at the joint, it allows 
any depth being used to meet the requirements of any . 


ever, only in the large steel foundries which specialise 
in this particular class of work that provision is made 
in such a manner for taking large work, as in other 
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Fic. 18.—Patrern 1x Position on BEARANCES. Fie. 19.—Srection SHowING 


BEARANCES MADE UP FoR 
PALMS AND Boss. 
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individual job. This method has considerable advan- 
tages when the character of the work prevents the suc 
cessful use of the rolling over of the drag. 


foundries, where such work is only obtained occasion- 
ally, it is not considered to be economical to occupy 


It is, how- large spaces in the foundry floor with such boxes, even 
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though smaller work could be very well prepared in 
them. Hence, when large work of a character similar 
to a propeller bracket is required to be undertaken in 
such foundries, the floor is just used for the drag, 
and the cope box set upon the levelled floor. As this 







V4 


persetrierernr reser rr 








SECTION ON XY- 


i Betchtehesatce 





Fig. 22.—SnHowirnG DRAWBACKS FOR COVERING ARMS. 


method offers no facilities for holding down when 
casting, sufficient weights must be lowered on the cover 
box to give the necessary resistance against any ten- 
dency to lift. 

In considering the preparation of the mould for this 
bracket, the method frequently adopted is similar, 
whether the drag box is available in the foundry floor 
or not, as it is necessary to make up the major portion 
of the mould in the floor. Bedding-in in the ordinary 
way is not desirable because of the difficulty in hand- 
ling such a pattern, and also in maintaining its rigidity. 
Hence bearances are required to be formed at a depth 
below the surface of the floor, which will reduce to a 
minimum the amount of top lift for any part. In this 
instance the pattern should be rammed up with the top 
of the boss flush with the foundry floor. The bear- 
ances most convenient to make are those for the fish- 
backs to rest upon, since they are in the same plane. 
The illustrations Figs. 16 and 17 show the shape of the 
pit to be cut out of the sand, and its depth to accom- 
modate the pattern. A method for preparing the bear- 
ances is shown in Fig. 16. When these bearances are 
formed they can be used as a guide for determining 
the depth of positions for the palms and boss. It is 
not possible to make these up exactly before setting in 
the pattern, because of the bevels, but an approximate 
bearance can be made with the sand softened in order 
that an impression may be taken when the pattern is 
lowered in. Figs. 18 and 19 show the pattern set in 
position upon the bearances, bits of flat iron being laid 
upon them to prevent the pattern bedding itself in. 
The bearance for each palm should be levelled off large 
enough to form drawbacks, which are necessary for the 
successful removal of the pattern, and for free access 


to the mould after the pattern is removed. When set~ 
ting large patterns of this type, instead of lowering 
them in complete, they are frequently assembled in 
the pit; but in any case, whether this plan is adopted 
or not, the presence of a pattern-maker or a represen- 
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Fic. 24.—Grip For 
Arm DRAWBACKS. 


tative from the mould loft is desirable to make final 
measurements to ensure as far as possible the correct: 
relation between the various parts comprising the pat- 











Fie. 25.—PREPARING THE CoRE. 


tern before ramming is commenced. When the pattern 
has been set, it can be fixed with battens and sup- 
my set up for forming the joints of the drawbacks. 

e thickest part of the arms should be marked to 
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give a guide in forming the joint of the mould, and 
then ramming can be commenced. It is best to ram 
up about the arms a little way first, to give further 
support to the pattern and prevent the possibility of 
any movement due to the force of ramming at any one 
place. At the very commencement, however, considera- 
tion must be given to the shrinkage of metal forming 
the casting. The arm carrying the palm A Fig. 18 offers 
no special difficulty, and no provision need be made, 
because the small shoulder is graduated by the large 
fillet B connecting the palm with the arm. The shape 
and greater length of the palm B is quite different, 
and is liable to become mis-shapen and badly strained, 
or even broken, unless some special means are adopted 
to ailow shrinkage to take place, with as little resist- 
ance as is practicable. To meet the requirements, a 
chain is frequently rammed up with the sand imme- 
diately behind the palm, and covering a depth of about 
12 in., being worked round the joint and carried to 
‘tthe surface of the mould in a similar manner to that 





sure of the metal while the mould is being filled. The 
ramming of the mould can be carried on, making pro- 
vision for the shrinkage of the casting using about 1} 
to 2 in. of composite against the pattern, and stiffen- 
ing the sides near to the pattern with irons or gaggers 
at a convenient distance from the bottom, as shown 
in the section CD of Fig. 20. It will be noticed that 
the thickest part of the arms is a little more than 
half of their depth, and it is along the guide lines 
marked at this part that the joint requires to be made. 
Runners should be bedded in after the bearance for 
the joint has been sleeked over and connecting-gate 
sticks set, when the remainder of the drag-mould can 
be rammed up, leaving sufficient room to give body 
to the cover. 

The method of running the job varies according to’ 
the general design of the bracket, but in general prac- 
tice. when the boss is not very much deeper than the 
arms, and the connection between them a gradually 
changing shape, the metal is supplied by way of the 





Fic. 26.—Movu.tp BEING ASSEMBLED. 


explained in the previous article. While this method 
is quite successful in many instances, when the dis- 
turbance of the sand near the place where the greatest 
resistance will be given, is sufficient to weaken the 
mould, in this bracket the area of the mould forming 
the resistance is too great to adopt that method alone, 
but if used in conjunction with a specially prepared 
body of weak sand a good result will follow. The 
peo | is weakened by the inclusion of a quantity of 
sawdust and used as a backing to the composite, which 
should be about 2 in. in thickness at the place where 
this weak sand is used. It is rammed near the sand 
carrying the chain, so that after the job is cast and 
the chain withdrawn to loosen the sand, the heat 
having carbonised, the sawdust allows the displace- 
ment of the mould, and the shrinkage takes place with- 
out any serious influence upon the casting. 

backing of cinders fulfils a similar purpose, and is fre- 
‘quently used; but whatever method is adopted, must 
weaken the back sufficiently to allow for the shrinkage 
and contraction of the casting without interfering with 
the capacity of the mould for withstanding the pres- 


, 


arms as shown in Fig. 20. When, however, the boss 
is very long, it is better to supply metal to the boss 
direct, and for this purpose a gate connected with a 
series of runners in the form of a spray is very suit- 
able, as indicated in Fig. 23. It is not necessary that 
these runners should be delivering metal all together, 
the idea being that hot metal can be supplied to the 
top, rather than being forced up from the bottom; 
therefore the runners forming the spray should have a 
greater area in the aggregate than the gate. When a 
quantity of metal has been poured, depending upon 
the depth of the boss below the arms, an additional 
supply of metal should be provided by way of the 
arms, so that the temperature may be maintained. In 
Fig. 20, the gates are independent of each other, being 
connected afterwards by the feeding trough or basin. 
When this method is adopted, considerable difficulty is 
often experienced in setting them to clear the bars in 
the cover box. To overcome this, the recess forming 
the joint is sometimes made wider on the outside of 
the arms, to make room for a connection between the 
runners, so that one gate to each arm will suffice, as 























illustrated im Fig. 22. Having worked up the 
joint to the surface of the mould, as shown 
in Fig. 20, the drawbacks for the palms can 


be rammed up. Two plates are shown in Fig. 21 
which are suitable for carrying the drawbacks, that for 
carrying the drawback A, having a number of prods 
cast with the plate and lowered in on to a bed of 
composite. The plate for drawback B shows four iron 
bars cast in at the corners. These serve as a support 
for loose pieces of grid to which they can be wired, 
the pieces being fixed in as the process of rammi 

proceeds. It is necessary to loosen the pattern during 
the time of ramming, and take all precautions to facili- 
tate its removal from the sand. All screws holding 
loose pieces should be removed. It saves the moulder 
much time if cheese-head screws are used for these 
loose pieces, and the heads left above the surface of 
the pattern. Owing to the depth of the lift over the 
top of the arms, it is not good practice to attempt to 
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torted. These webs offer a resistance to this action, 
and are much favoured by steel moulders. If, how- 
ever, the mould forming the back of this palm is 
sufficiently weak to give under the strain, the webs 
may be neglected. 

When these drawbacks have been formed and the 
joint made up, a plain box may be lowered over, large 
enough to take the cope. The type shown in Figs. 27 
and 28 is usually ef a standard nature for work of 
this class, and is suitable for various shapes. Only that 
part of the box covering the job need be rammed. 
Risers should be set on each palm, and two or three 
on the top of the boss, and since there is a drop to the 
surface of the boss and the palm A, gaggers should be 
freely used to ensure a good lift. 

After guccessfully ramming up the top box, the work 
of dissembling the mould can be commenced. The cope 
box is removed and the pattern of the boss is with- 
drawn, then the drawbacks, which should have dis- 
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Fic. 27.—Reapy To RECEIVE THE METAL. 


carry it with the cope; it is preferable to cover them 
separately ; and make up a surface for the top box level 
with the top of the palm B and dropped to leave the 
wedge of the palm A and the surface of the boss so 
that these can be carried in the top box. As illus- 
trated in Fig. 22, the covers or drawbacks for the arms 
are divided in a line with the vertical] centres of the 
arms for convenience, but with shallower lifts they can 
be made in one piece over each arm. A suitable grid 
for carrying each of these drawbacks is shown in Fig. 
24. Grids of this type bedded into a covering of com- 
posite, allow free access to the top for ramming up the 
drawbacks. The drawbacks directly behind the palm B 
require very careful manipulation, as although it 
should be strong enough to permit a lift without risk, 
it should be so constructed that it will crush under 
the strain of contraction without materially affecting 
the casting. The grid should allow ample clearance, 
and ashes should be used to weaken the drawback. 
Thin webs are sometimes cast on, connecting the palm 
with the arm in such instances, because the meta] form- 
ing the palm is considerably lighter in section than the 
arm, and will naturally solidify more quickly. Hence 


the shrinkage of the metal in the arm being later in 
ite action, tends to cause a bending action at the junc- 
‘tion between the two, and the casting becomes dis- 


Fic. 28.—ENpD oF 
SUITABLE CorE 
Box WITH A DRraG 
Box BEDDED INTO 
FounprRy Foor. 


tinguishing marks made upon them, are lifted out. In 
withdrawing the remainder of the pattern, the moulder, 
having paid particular attention to the method of con- 
struction, wiil draw the palm B into the opening left 
by its drawbacks, »nd then out of the mould alto- 
gether. The fillets connecting the arms with the boss 
will be withdrawn in a similar manner. The smaller 
loose pieces attached to palm A having been lifted into 
ite drawback, both arms can be withdrawn without 
further deiay. The surface of the mould should be 
well sleeked over, the runners made clear and sharp 
corners eased off, the whole mould being dried. 

The shaft core can be satisfactorily swept up on a 
horizontal spindle, and the spindle afterwards removed. 
The requisite stiffening to the core is given by three 
cast-iron rings, to which are wired a number of pieces 
of iron shaped to suit the profile of the core, as shown 
in Fig. 25. These pieces of iron are bedded into the 
composite forming the core, until they come into con- 
tact with the grids, when they are secured, and the 
core revolved against the board for final sweeping. 
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When the mould drawbacks and core are thoroughly 
dried they should be painted. After having carefully 
examined the mould and filled in any cracks which 
may be present, the whole should be finally dried. The 
work of assembling the mould will take considerable 
time, and care must be exercised in getting the various 
pieces in their correct relative positions. Fig. 26 gives 
a general view of the finished mould. 

About the fillets and along the thicker portion of 
the arms, nails are frequently knocked into the sand, 
leaving a large part of them projecting into the mould. 
These assist in solidifying the metal more regularly 
and prevent the tendency to draw upon the thicker 
parts of the casting. When the job is assembled and 
the cover box lowered, gate and riser head are pre- 
pared, dried and coated with tar, and grouted into their 
relative positions on the cover box, as shown in Fig. 27, 
and preparation made for casting by securing against 
a possible lift. The illustrations Figs. 27 and 28 show 
a method used when the job is cast in the foundry 
floor without a drag box. If a box is bedded in the 
floor, then bolts and clamps can be used together with 


Fic. 29.—Mernop or Movu.LpiInc SMALLER BRAcKETs. 
the iron beams shown. After the metal has been cast, 
feeding should be resorted to by way of the risers, and 
easing should commence as soon as the mefal is in a 
solid state. Owing to the importance of this type of 
casting in its relation to the motive power of the ship, 
considerable care must be auiek te the annealing 
process in order that all possible strain 
eliminated. 

The small bracket which is attached nearer to the 
hull of the ship, being very near to the entrance of 
the propeller shaft to the shell, is usually of the type 
shown. The arme are of the fishback design, and the 
method of moulding is similar to the foregoing ex- 
ample. The varying angies of boss and ms raise 
difficulties in the successful removal of the pattern. 
Fig. 29 shows the general practice in forming the joint 
in such instances. Wher the depth of the arm from 
the joint is too great for convenience in successfully 
sleeking up the mould, then the central portion be- 
tween the armis is lifted as a drawback ; but whenever 
——. the method illustrated is adopted, because 
ess time is occupied on the work. The general casting 
arrangement is shown in Fig. 30, which shows three 
risers of the Loss, two of these assist in feeding the 
junction between the arms and the boss, and are largely 
responsible for preventing sponginess of metal at this 
part. The same remarks respecting easing and after- 
wards 4nnealing are applicable in this instance. 


may be 
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Compulsory Continued Education. 


An Education Committee was set up by the late- 
Executive Council of the Federation of British Indus- 
tries, on the recommendation of the Commercial Effi- 
ciency Committee, in order to consider certain grades 
of national education which have particular bearing 
on industrial progress. It was decided that compul- 
sory continued education under the Fisher Scheme 
should be considered in the first place, and the Com- 
mittee have framed and issued a report, in order to 
bring to the notice of manufacturers the problems con- 
nected with the scheme, and to offer suggestions for 
the solving of the same. Two of the chief points on 
which advice would be asked are the allocation of 
hours for continued education, and the framing of & 
curriculum, both of which are dealt with in the Com- 
mittee’s report. 

In conclusion, the following general recommenda 
tions are made :— 


Fic. 30.—CastiInG ARRANGEMENT. 


/ 

(1) That the classes, except in exceptional circum- 
stances, should be held on two half-days, or on one 
whole day per week, the former for preference. 

(2) That the curriculum in the first place should be 


of a general educational nature, with due regard to- 
the value of vocational illustrations. ‘here should be 
in the later stages a development of those subjects 
which bear most closely on the actual work of the 
young people, in order to effect the balance between 
their craftsmanship and their theoretical knowledge 
and general outlook. In deciding the curriculum an 
advisory committee of educationists, employers, and 
employees would be of great assistance, and for this 
purpose branches of the National Alliance, Whitley 
Committees, and other joint bodies of employers and 
empioyed should be and whenever possible. 

(3) The teachers should be of broad understanding, 
and facilities should be given to them so that they 
may have a sound general knowledge of the local 
industries. 

(4) Firms should help to meet the young employee’s 
loss of wages consequent upon his attending pe sack 
tional courses, but this should be dependent upon gatis- 
factory efforts being made by the pupils to make the 
most of their educationa! courses. 

(5: The main lines of co-operation have been enumer- 
ated, and there is httle doubt that the provision of 
scholarships, payment of fees, etc., will be maintained. 





The Electrode Company of 
Sheffield, Limited. 


Prior to the war, practically the whole of the elec- 
troces required for duty in electric furnaces were im- 
ported from Germany, Sweden, and possibly the best 
from America. The consumption of electrodes, how- 
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manufacture of electrodes. There was no time for 
lengthy experiment; electrodes had to be made, 
and that with the least possible delay. The 
company, therefore, dezided to assemble the 
best plant available and to couple with its opera- 
tion research work and exhaustive practical ' experi- 
ments with a view to establish what cannot ‘fail 
to be a very important after-war industry, for whilst 
a very Jaerge number of electric furnaces are already 








ever, at this time was not sufficient to justify 
laying down a works sclely for their production, 
because the electric furnace only seriously came into 
its own as the necessity arose for dealing economically 
and expeditiously with enormous quantities of steel 
turrings, and for the production on a large scale of 





Fic. 2.—E.ecrrope Company or 


special steels. Needless to say, the home production 
of electrodes was wholly unequa! to the demand, and 
with imports from Germeny and Sweden entirely sus- 
pended, and supplies from America very restricted, a 
serious shortage was inevitable. 

To meet this shortage was the first object of the 
Electrode Company of Sheffield, Limited, which was 
formed in 1915, and has the distinction of being the 
first company in this country solely devoted to the 


View or Works; OFFICES oN Lerr. 


installed throughout the country, they have a possible 
and important field of usefulness still to be developed, 
i.e., as refining furnaces working in conjunction with 
Bessemer furnaces. 

The site chosen for the works was at Wincobank, 
near Meadow Hall Station, about 5 miles from Sheffield 


SHEPFIELD : View or Mar Bay. 


on the Barnsley branch of the Great Central Railway. 
This was the first works to be erected in the valley, 
since when, however, several adjacent sites have been 
taken over by other companies, and it seems probable 
that this is the direction in which the Sheffield indus- 
tries will find an outlet for expansion. The site’ is 
conveniently placed for both the Great Centra] and 
Midland Railways, with the first-named of which the 
sidings from the works join up. A serious objection te 
‘ D 
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the site at first was that the land, lying very low, was 
subject to flood. To safeguard against this possibility 
the whole of the land was made up to a height of 7 ft., 
the brook which runs through it being first diverted 
and tunnelled over throughout the length of the 
property by a tunnel 11 ft. wide x 5 ft. 6 in. high. 

The offices of the company—a substantial brick build- 
ing—front on to Granye Mill Lane. The usual accom- 
modation is provided for the managerial staff, as also 
an office and laboratory for the works manager. In 
this last is placed the pyrometer recorder (Cambridge 
Scientific Instrument Company). 

The works, which are laid out solely for the produc- 
tion of amorphous-carbon electrodes, as at present in 
operation are covered by a building 320 ft. x 100 ft., 
the floor of which is served by three 5-ton Vaughan 
electric cranes. The raw material is delivered by rail 
direct into the rear of the works adjacent to the fur- 
naces for burning the anthracite. These furnaces com- 

rise a muffle-type by Wincott and a retort-type by 

ing, Taudevin & Gregson. The calcined material is 
delivered to the scrap electrode and retort-carbon 
stocks which are disposed round the grinding plant. 
The rough material is first passed through a Hadfield 
crusher, falling from this inte a below-ground hopper, 
from whence it is raised by a bucket elevator and 
delivered to a hopper feeding a Newell ball mill. The 
crusher is direct driven by a 20-h.p. B.T.H. motor and 
the ball mill and elevator, etc., a 45-h.p. B.T.H. 
motor. The ground material is graded and mixed 
and then passed to a battery of four steam-heated 
runner mills (Smedley, Bros.). Each of these mills is 
driven from an independent countershaft belt-driven 
by a 45-h.p. B.T.H. motor. 

The moulding pit is placed immediately at the rear 
of the mills. The moulds, after being first immersed 
in vil heated by steam coils, are filled under the ram 
placed above the pit, this ram being driven by a 3-h.p. 
motor. The filled moulds are next taken to the 
presses, which are lined along the opposite side of the 
mould pit to the mixing mills. The press plant con- 
sists of two presses of 500 tons and three of 300 tons 
capacity: these are hydraulically driven each direct 
from a separate pump, each pump being driven by a 
B.T.H. motor. The starting, gear is also of the 
B.T.H. manufacture, the whole being housed together 
in » lock-up building. 

The electrodes, threaded at both ends, are, after 
pressing, strip by a further stroke of the press ram 
and then on end to dry. The screws, which are 
made in split moulds, are dealt with under one of the 
300-ton presses, which has a specially short stroke for 
the duty. The dried electrodes are stoved in a battery 
of ten coal-fired furnaces, the complete operation of 
heating up, firing and cooling down taking about 
three weeks. From the furnaces the electrodes, 
after examination, are passed into stock. It will thus 
be seen that there is a perfect continuity of operations, 
the raw material being delivered to one end of the 
works and leaving the other as finished products. 
The present output of the works is approximately 
2,500 tons per annum in the standard range of sizes 
from 12 in. to 20 in. in diameter, these last weighing 
about 12 cwte each. 

The company are at present engaged upon some im- 
portant extensions which, when completed, will enable 
them to Dring their output up to 7,000 tons per annum. 
Whilst, as already stated, the first consideration of 
the company has been, and will continue to be, the 
manufacture of electrodes for electric furnaces, they 
will naturally develop in other directions. In the light 
of the experience gained with the working of the plant 
under notice and the costly experiments and research 
work undertaken during its operation, revolutionary 
changes are being made in the lay-out of the new 
works. 

The new press shop, 150 ft. x 980 ft., will be served 
by two 5-ton Arrol cranes and equipped with five 





hydraulic presses (Davy Brothers, Limited) and a 
mixing plant, in which very material improvements 
have &. effected. The final design of the furnaces 
has yet to be determined. Various types of gas-fired 
furnaces will be tested, so as to ascertain the type most 
suitable for the conditions, before putting down the 
complete installation. 





Reducing Casting Losses. 





According to a writer in a recent issue of ‘‘ The 
Foundry,” a brass foundry secured a contract 
for a large number of pipe flanges. These 
castings varied in weight from 2 to 80 lbs., and 
were cast from bearing metal. Much so-called bad 
luck was experienced. For six weeks, four experi- 
enced moulders worked on the job and did not 
produce as many good castings as should have been 
expected from one moulder. Even the castings 
accepted as passable were imperfect. When the 
metal was hot, a few good castings were produced 
but if the metal was dull, all the castings poured 
were scrap. The main trouble was that the cast- 
ings had a rough, wrinkled, seamy appearance, 
known in brass-shop parlance as smoky. The diffi- 
culty was eventually overcome by rapid pouring, 
the moulds being inclined at about 20 degrees, and 
the pouring gate placed at the lower end so 
that the metal had to run uphill. Only one open- 
ing was cut into the mould, and a good riser was 
placed directly opposite. By tilting the mould in 
the manner described, the riser was brought to the 
highest part of the mould, and, therefore, could 
feed the casting better. One great advantage in 
pouring in this manner lay in the fact that no 
difficulty was experienced in keeping the gate 
choked. Authorities on brass-foundry practice 
place great stress on keeping gates choked to pre- 
vent air from entering the gate. When the moulds 
are tilted, the gate remains choked even if pouring 
is irregular or ceases entirely. Furthermore, smoke 
has no chance to remain in the mould, as it is 
driven out of the riser before the advancing 
metal. Also fast pouring reduces to a mini- 
mum the formation of oxides on the sur- 
face of the metal inside of the mould. Much of 
the trouble which was termed smokiness was in 
reality cold-shut. Up-hill pouring cures, that 
trouble even if the metal occasionally is dull. It 
is the writer's theory that, when pouring starts, 
the first metal through the gates spreads out un- 
hampered in the wide spaces of the mould. Some 


‘of this finally stops because of friction with the 


sand, and some because the cold surface of the 
mould chills the metal, thereby rendering it 
sluggish. Irregularities in pouring and various 
other agencies cause this first metal to remain 
alone for a time, and when finally other metal 
arrives it is chilled, and often a cold-shut or mis- 
run casting results. Whilst the delay may be 
almost infinitesimal, it may be enough, especially 
in light work, to cause serious results. 

For many pieces of ornamental work, and for 
castings with exceptionally smooth surfaces, the 
up-hill method of pouring will aid materially, as 
metal cannot have a cutting or washing action on 
the face of the mould. In making matches, follow- 


boards, and match-plates, the patterns often can 
be so arranged that this method of pouring can be 
used by simply tilting the pattern. 









THE FOUNDRY TRADE JOURNAL. 





731 








Fuel Economy in Cupola Practice.* 





Fuel consumption in cupolas is found to depend on 
several factors. The heat developed is employed in the 
following manner :—(1) For melting the iron and fiux- 
ing the impurities. (2) For providing the necessary 
extra heat in the iron to enable it to continue suffi- 
ciently fluid to make satisfactory castings while being 
carried from the cupola to the moulds—often a con- 
siderable distance. (3) To make good the heat losses : 
(a) From the casing by radiation. (b) Due to sensibld 
heat in the waste gases. (c) Undeveloped heat in the 
unburned carbonic oxide. 

Ot these, No 2 may seem unnecessary to mention 
apart from No. 1 because, of course, the ultimate 
object of all cupola melting is to obtain good castings ; 
but it is now mentioned separately because unless it is 
taken into consideration a comparison of results ob- 
tained in different foundries is impossible. A foundry 
making light castings requires much hotter iron than 
one employed on heavier and rougher work. Similarly, 
a large foundry requires hotter iron than a small one 
on account of the longer transport from the cupola to 
the moulds. As a consequence, the fuel expenditure 
per ton of iron melted is bound to be more for the 
light castings than for the heavy, and more in the case 
of the large foundry than the small one. As an ex- 
ample of this, a foundry making both light and heavy 
castings gave some years ago figures per ton of iron 
melted as 2 cwt. 2 qr. 44 lbs. coke for the light, and 
2 cwt. of coke for the heavy casting. It will be most 
convenient to deal first of all with No. 3. 

(a) Loss by Radiation.—As the ratio surface to 
capacity diminishes with increasing diameter, it is ad- 
vantageous to build wide cupo!as, except in so far as 
the diameter is limited by considerations of blast pene- 
tration and is determined with a due regard to the dia- 
meter; height mentioned below. This loss by radia- 
tion is of small importance compared with losses 
(b) and (c}. 

(6) Sensible Heat wn the Waste Gases.—The gases 
leaving the combustion zone do so at a high tempera- 
ture, and the descending charge should be caused to 
take up as much of their heat as possible, because any 
heat not so taken up is lost to the cupola. To prevent 
this loss it is necessary to have as many contacts 
as possible, per unit time, between the hot gases and 
the charge, for this is the condition under which the 
gases most readily part with their heat. In a high and 
narrow cupola the path of the gases is longer and 
their velocity greater, and for this reason such a form 
of cupola is preferable; the ratio diameter to height 
s 7 thevsdens not fall below a certain minimum. 
In this connection it should be noted that the employ- 
ment of the old-fashioned wasteful cupolas of low and 
wide form was occasioned by the necessity of keeping 
the charging-door as near the level of the shop as 
possible. With the development and adoption of lifts 
there is no longer any reason for continuing this prac- 
tice. In this connection it is necessary to ensure the 
avoidance of bad arrangement of the charge or its im- 
proper settling in the cupola, both of which allow hot 
gases to get away without coming properly in contact 
with the charge, and thus without giving up their 
heat. This is further mentioned in (c). 

(c) The Undeveloped Heat due to Unburned Car. 
bonic Oxide.—There is no need to emphasise the 
otyvious loss of heat when carbonic oxide escapes at 
the furnace throat. It represents the loss of, roughly; 
two-thirds the heating value of the carbon consumed 
in its formation. It is impossible to ensure that no 
carbonic’ oxide shall be lost, but any cause tending to 
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' than one row appears 


increase the amount of the loss should be carefully 
minimised, or if possible eliminated. Such causes 
are: (i) lack of adequate blast, (ii) badly arranged 
charges owing to irregularities in charging, or to pro- 
jections in the lining upsetting the proper settling 
of the change, thus allowing, in greater quantity, air to 
make its way up one part of the furnace than another, 
or (iii) improper distribution of the air at the tuyeres 
with the same result as in (ii), and possibly with the 
further result that the carbonic oxide is not burned, 
owing to its being alrealy cooled below the ignition 
temperature before it receives the air necessary for its 
further combustion. Dealing with 1 and 2, there are 
certain points in cupola construction the effect of 
which has to be considered. 

T'uyeres.—Much time and thought have been given 
to the number, position, and shape of the tuyeres. It 
is often found that on investigation the results ob- 
tained by special snapes, etc., do not justify the hopes 
of their introducers. The general principle which, 
emerges from the various claims made appears to be 
only that sufficient area of tuyere must be provided, and 
that as long as the ratio tuyere-area to cupola-area is 
kept about a certain figure, the results obtained with 
one or more rows of tuyeres one above another yield 
no advantage in the ordinary way, provided at least 
four to six tuyeres are used. The advantage of more 
to be simply that, in case 
the capacity of the cupola is increased by reducing the 
thickness of lining, the necessary increased oapety of 
air can be provided for the heavier output. 

Furnace Shape.—The usual shapes are (1) those of 
equal diameter all the way from base-plate to charging- 
door, (2) those with smaller diameter from base-plate 
to a certain distance above the tuyeres. For small 
cupolas there does not appear to be a great deal to 
choose between these shapes. In large cupolas, how- 
ever, the second shape appears to be better for several 
reasons, viz. :—(1) The coke end is smaller, (2) the 
blast can get more easily to the centre, (3) the hot 
gases ascending from the cumbustion zone are better 
distributed in the furnace and less likely to make their 
way up the sides of the charge. 

Manipulation.—Charging is done in layers starting 
from the bed, which must extend 18 in. to 24 in. above 
the tuyeres; above this in rotation are placed pig. 
scrap, coke, and limestone. It is necessary to find by 
experiment the correct weights for the most economical 
working. As the bed is necessarily about the samd 
weight whatever the length of blow, it follows that it 
is more economical to run longer blows than shorter 
ones. The coke charges should be just sufficient to 
bring the bed to its former level after melting the 
previous iron charge. Experiments may with advan- 
tage be made in reducing the coke charge till the best 
results are obtained, as an excess of coke not only re- 
duces the economy of the furnace generally, but also 
the speed and regularity of melting in particular. 

Use of Kindling Tuyeres.—In many foundries the 
practice is to reject the first iron because of its being 
too cold. This waste may be eliminated by the use of 
a kindling tuyere placed low down near the sand 
bottom. This heats up the coke so that the first few 
ewt. of iron are not chilled. With the cunola of 
which particulars will be given presently. although 
very hot iron is required because of the lightness of 
the castings, no iron has ever to be rejected from this 
cause. After a bogie or so of iron has been drawn off, 
the kindling tuyere is shut off and plugged. To put 


the matter briefly, there are four distinct advantages 
gained by using such kindling tuyeres, namely :— 

(a) Hotter iron is obtained at the beginning owing 
to its having to pass through a deeper bed of glowing 
: D2 





hot cake. When the kindling tuyere is used properly, 
all the coke from the bottom up to the melting zone 
is at white melting heat. The iron on passing through 
this gathers heat all the way down on its progress te 
the tapping-hole. On account of the clean condition 
of the cupola at this stage the iron is probably hotter 
than any which may be run at any later stage during 
the day. When the kindling tuyere is not used only 
the part of the coke bed above the ordinary tuyere is 
at white heat, and the part of the bed between thd 
tuyere and the bottom is comparatively cold. The iron 
on its way down through the bed gathers heat until it 
reaches the tuyere, after which it has to give up heat 
to the colder part of the coke bed. Under these con- 
ditions the first iron melted reaches the bottom almost 
too cold to run, and certainly too dull for any but 
heavy castings. 

(6) The iron being hotter from the first gives cleaner 
and better tapping-holes and removes the risk of iron 
solidifying in them. The condition known in the trade 
as at “iron hole ’’ is much dreaded by the furnaceman. 
The iron plugs formed in the holes have to be driven 
out, and in doing this the clay may be cracked and 
broken, and the holes made too large. When this hap- 
pens it is difficult, if not impossible, to keep back the 
slag, and as the slag is usually basic in character 1t 
fluxes-out the holes and there is a danger of the whole 
front being melted-ont. 

(c) Another advantage of using a kindling tuyere is 
that when the ordinary tuyeres are put to work they 
start blowing on coke heated to a very high tempera- 
ture, and are not so likely to blow cold and form thd 
long “spouts ’’ or projections which so often give 
trouble by preventing the coke from getting near the 
tuyeres, a condition which invariably results in 
* bridging ’’ and the production of cold iron. 

(d) In many cupolas the bottom is so cold and damp, 
that the first iron is chilled and the carbon is arrested 
in cooling, with the result that the castings have a 
surface lining of white iron and are quite useless for 
machining or filing. Such castings might readily de- 
stroy or damage expensive tools. When the kindling 
tuyere is used the bottom and sides of the cupola, as 
well as the coke bed, are so thoroughly heated that the 
danger of producing white hard iron is completely re 
moved. A nice grey soft iron, easily filed and machined, 
can be run atthe first as well as at any time of 
the cast, if this method is applied. 

It is a good plan to reduce the blast pressure and 
the charge of coke near the end of the blow : this saves 
coke and also the linings, which latter are often badly 
damaged towards the end of the blow. 

The following particulars give the results obtained 
with a furnace—one of several—the records of which 
have been drawn upon over a period of fifteen years. 
In 1901 the average output given was 7.5 tons per 
hour, with a consumption of 2 cwt. 2 qrs. 64 Ibs. coke 
per ton. Gradualiy this was improved until in 1912 
the output was 10.8 tons per hour, for a consumption 
of 1 cwt. 2 qrs. 23 lbs. of coke per ton. 

At a later period, to increase this output, the 
diameter both at the charging-door and at the tuyeres 
was increased, as was also the tuyere area. The result 
was an output of 14.3 tons per hour, with a coke con- 
sumption of 1 cwt. 3 qrs. 16 lbs. per ton of iron. Sub- 
sequently when this rate of output was reduced to 12.8 
tons per hour, the coke consupmtion fell to 1 cwt. 
3 ars. 4 Ibs. per ton. This appears to show that for 
every cupola there is a certain output per hour at 
which maximum economy in coke consumption is at- 
tained. It may be stated that while any increase of 
outout beyond this is obtained only with an increase 
in coke consumption per ton, vet it may pay to 
“force ”’ the cupola to give such an increased output 
rather than to build a small cupola as an auxiliary. 
This is illustrated by reference to the case of a small 
cupola in which, with an output of 3.12 tons per hour, 
the coke consumption was as high as 2 tons 0 cwt. 
3 ars. per ton of iron melted. : 

It must be distinctly understood that the foregoing 
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figures apply exclusively to cupolas page on light 
castings, mainly from 1-8 in. to 5-16 in. thick. Many 
thousands of these are only of a weight of 25 lbs. per 
sq. ft., and the total number of such castings runs 
into a good seven figures per annum. Further, these 
cupolas are only run continuously for the afternoon, 
whereas a whole day’s run each time would doubtless 
reduce somewhat the rate of coke per ton of iron. 

Turning to heavy castings, it is much more difficult 
to get regular figures, because usually foundries en- 
gaged on heavy work also make much lighter cast- 
ings as well, and their records are accordingly diffi- 
cult to analyse. In general, the consumption of coke 

r ton of iron melted varies from—for exceptionally 

eavy work—l cwt, 2 qrs. to 3 cwt. 3 qrs. where the 
castings vary considerably in weight. 

Generally, it may be safely stated that in large 
foundries doing mixed work (as most of them have 
to) the average consumption of coke approximates 
nearly to 2 cwt. per ton of iron. It is very seldom that 
such regular working on one particular class of cast- 
ings is found as that quoted above for those cupolas 
doing light castings. 

The cupolas engaged on light castings and mentioned 
in the foregoing, show the following ratios :— 


Area at tuyeres. 











Area of tuyeres .. ee - 43 54 5.8 
Height from tuyeres to charging door. 
Diameter at tuyeres.. - @8& 26 8S 
Iron. 
Hours of blast (tons) . -- 108 143 3.12 
Cwt. qrs. Ibs. Cwt. qrs. lbs. Cwt. qrs. Ibs. 
Total coke .. he 2 2 ee 2 03 
BASIC REFRACTORIES FOR THE OPEN 


HEARTH.—The following is a summary of laboratory 
testa described by Messrs. J. Spotts McDowell and 
Raymond M. Howe at the end of a Paper on “ Basic 
Refractories for the Open Hearth,” recently presented 
to the American Institute of Mining Engineers :—(1) 
The magnesite that was lower in lime showed less 
tendency to slake and higher refractoriness, as well ae 
greater resistance to attack by firebrick and silica 
brick, and to the action of a corrosive Fe,P—Fe,0O, 
mixture. (2) The materiale highest in impurities and 
lowest in lime were most resistant to slaking. With 
one specially prepared dolomite C in which the 
granules had been coated at a high temperature with 
basic open-hearth slag, the inherent tendency of dolo- 
mite to slake had been overcome to a great extent. 
Another special preparation of similar character D 
(made by mixing together iron oxide and dolomite and 
calcining at high temperature) showed practically the 
eame degree slaking as the untreated dolomites. 
The specially treated dolomite C withstood the action 
of the corrosive mixture only slightly better than the 
untreated dolomite high in impurities, and much better 
than a second special preparation D. The purest dolo- 
mite showed the poorest resistance to corrosion, al- 
though thig may perhaps be explained by the high 
ignition loss of the material as received and used. (3) 
The magnesites were more resistant to slaking than 
the dolomites or dolomitic preparations and also to the 
action of the corrosive Fe,P—Fe,0, mixture and that 
of fireclay and silica. One of the specially treated 
dolomites had a slaking tendency so low as to group 
it with the magnesites as far as this property was 
concerned. However, in resistance to corrosion it 
compared more closely with the untreated calcined 
dolomite high in impurities. Considering these testa 
only, the value for refractory purposes of the materials 
studied may be placed in the following order. First, 


A, a magnesite low in lime (3:12 per cent.) ; second, 
B, a magnesite high in lime (18.94 per cent.); third, 
C, a treated dolomite; fourth, D, a calcined dolomite 
high in impurities; fifth, Z, a treated dolomite; sixth, 
F, @ pure calcined dolomite low in impurities. 
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Characteristics of Aluminium 
and its Alloys. 





An interesting circular on aluminium and its 
light alloys has recently been issued by the Bureau 
of Standards, Washington, from which we give the 
following abstract :—The metal aluminium consti- 
tutes approximately 7 per cent. of the crust of the 
earth. It exists in clays, in feldspar and other 
silicates, but for manufacturing purposes only two 
relatively rare minerals are used, namely, bauxite 
and cryolite. The former is found at Baux, in 
France, from which deposit it derives its name, 
also at Hessen-Nassau, in Germany; in Ireland, 
and in the State of Arkansas. Cryolite is found 
at Ivitut, in Greenland. The production of the 
metal necessitates two operations; one the purifi- 
cation of the ores and the other the electrolysis of 
the aluminium. The ores contain from 1 to 30 per 
cent. of iron and silicon, which if not removed 
would be reduced and enter the aluminium. The 
metal is produced in carbon-lined pots approxi- 
mately 3 ft. wide, 3 ft. deep, and 6 ft. long. The 
carbon lining of the pot forms the cathode, and 
the electrodes, which are carbon blocks, form the 
anodes. The temperature of the furnaces ranges 
from 900 to 1,000 deg. Cent., or 1,652 to 1,832 deg. 
Fahr. The heating of the pot or furnace is done 
by the electric current, and approximately 30-kw. 
hours are required to produce 1 kilogram, or 
2.2 lbs., of aluminium. 

The process is continuous, and the molten alu- 
minium is tapped every 24 hours into small ladles 
which are emptied into one large mixing ladle, from 
which it is cast into ingots. There are two com- 
mercial grades of aluminium made in the United 
States. Grade A contains 99 per cent. or more of 
aluminium, used for rolling, stamping, and for 
the production of light alloys. Grade B is also 
sometimes used for casting purposes, and as a 
deoxidiser for steel. The impurities in aluminium 
are principally iron and silicon; sometimes also 
traces of copper and sodium are found. In Grade 
A the silicon varies from 0.15 to 0.40 per cent., 
and the iron from 0.25 to 0.70 per cent.; copper 
from a trace to 0.05 per cent., and sodium only 
a trace. Grade B contains more iron and silicon. 
Aluminium is marketed in the form of ‘‘ waffle ” 
ingots; a series of squares, 3 x 3 x }j in., con- 
nected by a thin web, or as notched-bar ingots, 
about 14 in x 1} in. For rolling purposes there 
are different sizes of ingots as follows:—3} in x 
12 in. x 24in.; 3in. x 12in. x 32 in.; 2in. x 
12in. x 20 in.; and 12 in. x 12 in. x 18 in. 

Aluminium is readily stamped, drawn, and spun. 
The oxyacetylene or oxygas torch is usually used 
in welding aluminium, either sheet or cast, and 
the welds are often so perfect they cannot be de- 
tected in the finished article. The process re- 
quires experience, and welders familiar with iron 
and steel generally make failures on trying alu- 
minium. It is sometimes advisable to solder alu- 
minium, in which case the solder is best applied 
without a flux. The edges of the aluminium must 


be filed clean, and tinned with the solder, which‘ 


should be thoroughly rubbed into the surface with 
a wire brush or with waste. The joint is then 
readily made in the usual manner between the 
tinned surfaces, using an iron if necessary. To 
protect the joint from moisture, which would cause 
disintegration, it should be coated with a varnish. 


Several finishes are given to aluminium. The 
two most important are the polished and the satin 
finish. The polished finish is obtained in the usual 
manner by buffing with rouge, the satin finish is 
obtained by two methods—by caustic dipping or 
by scratch brushing. To satin finish by caustic, the 
metal is first cleaned in benzine,then dipped in boil- 
ing concentrated caustic soda; then it is washed 
and dipped in strong, hot nitric acid, washed 
in boiling water, and finally dried very quickly. 
The scratch-brush finish is produced by carefully 
freeing the metal from grease, then brushing on 
a wire brush wheel. Pure aluminium is rarely 
used for castings, because of its softness, high 
shrinkage, and poor machining qualities. It pro- 
duces excellent alloys with copper, zinc, mag- 
nesium, or combinations of these metals, and when 
melted with proper care fine castings are obtained. 

In general, the casting practice for aluminium 
alloys follows that for brasses and bronze. The 
alloys may be melted in graphite crucibles in either 
oil, gas, coke, or coal-fired furnaces. Electric fur- 
naces of suitable types also may be used. Care is 
necessary not to overheat the metal, as it then oxi- 
dises, absorbs gases, and may at higher tempera- 
tures absorb carbon and silicon from the crucible. 
Good practice favours keeping the temperature 
of the metal during melting down practically at its 
melting-point by the continuous addition of solid 
metal. Pouring should be done at the lowest tem- 
perature at which the mould will be completely 
filled. A temperature of 700 deg. Cent. or below 
is satisfactory. A low-pouring temperature is espe- 
cially important for aluminium alloys because of 
their high specific heat. If poured at a high tem- 
perature, the metal in cooling so heats the mould 
that’ the rate at which the casting cools is very 
slow, and a coarse grain and weak metal result. 
No flux should be used in melting down, and 
the surface should not be covered with carbon, 
as this may be included in the casting. Just before 
pouring, however, a small amount of zinc chloride 
may be added with advantage. This thoroughly 
cleans the surface and prevents dross from enter- 
ing the casting. 

Two characteristics of the metal influence the 
production of good castings. First, the metal or 
its alloys are quite brittle or hot short at tem- 
peratures just below the melting-point, and, 
secondly, they are light, or of low specific gravity. 
The first. characteristic makes it necessary to have 
soft and yielding cores and moulds, which means 
that green sand should be used whenever possible 
and hard ramming avoided. The mould should be 
poured carefully and not too rapidly, as the metal 
may otherwise fail to fill it completely. The cast- 
ing should be stripped as soon as set to prevent 
its cracking. For ordinary brass-foundry alloys, 
the patternmaker’s allowance for shrinkage is 
0.156 in. per foot; for aluminium the shrinkage 
allowance is 0.208 in. per foot. Probably 95 per 
cent. of the aluminium castings made in America 
are from the No. 12 alloy, consisting of aluminium 
92 per cent. and copper 8 per cent. This alloy 
has a melting range of 637 to 540 deg. Cent., a 
shrinkage of 0.156 in. per foot; a tensile strength, 
when properly melted, of 18,000 Ibs. per sq. in.; 
an elongation of 1.5 per cent., and specific gravity 
2.89. 

Aluminium alloys are also used containing from 
8.5 to 14 per cent. copper. These alloys are used 
for castings which are to be subjected to high 
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temperatures, such as manifolds, pistons, and also 
for castings to withstand pressure, such as pumps. 
The 8.5 to 11 per cent. copper alloy is generally 
used for pistons, and the 11 to 14 per cent. 
copper alloy is used for pressure castings. 
Of the copper-zinc-aluminium alloys, No. 31, 
consisting of aluminium 82 per cent., copper 
3 per cent., and zinc 15 per cent., is ex- 
tensively used abroad. The alloy has more ten- 
sile strength than No. 12; usually from 22,000 to 
25,000 lbs. per sq. in. One of the earliest com- 
mercial aluminium alloys is magnalium, which ori- 
ginally contained from 5 to 30 per cent. magnesium 
and also small quantities of copper and nickel. 
This alloy can be depended upon to have around 
20,000 lbs. per sq. in. tensile strength, with from 
0.5 to 0.2 per cent. elongation. With care a ten- 
sile of 25,000 lbs. per sq. in. may be obtained with 
5 per cent. elongation. 

Another aluminium-zine alloy used for general 
castings contains 35 per cent. of zinc, the remainder 
being aluminium. Phis alloy has a melting range 
from 585 to 440 deg. Cent., a shrinkage of 0.156 in. 
per ft., a specific gravity of 3.382, and a tensile 
strength of 35,000 lbs. per sq. in., but it has little 
or no ductility. Alloys of aluminium, manganese, 
and copper also find some application. These may 
contain from 1 to 2 per cent. copper, 1 per cent. 
suanganese, and the balance aluminium, 





Correspondence. 





+ 

To the Editor of the Founpry Trapes Journat. 

Sm,—During the last three years, inspired by the 
efforts of far-seeing firms, the Welfare Movement has 
made very rapid strides in this country, and the wide 
recognition now being given to it by employers, 
workers, and public men leaves little doubt but that 
within a few years it will occupy a very prominent 
position in the industrial world. So far, no real at- 
tempt has been made either Sy State or voluntary 
agencies, to collate information regardi various 
phases of the work; in fact, the names of firms in- 
terested in the movement are not even recorded in any 
place. The Industrial Welfare Society is anxious, for 
the benefit of industry generally, to collect from the 
pioneers of this movement, information regarding their 
doings in connection with Welfare Work. I shall 
therefore be grateful if those firms who are willing 
to assist in this way will ly for particulars of the 
information desired, to the Industrial Welfare Society, 
33, Tothill Street, Westminster, §.W.1. 


Rozsert R. Hype. 
September 9, 1919. 


With reference to the magnetic sclerometer described 
in another part of this issue we have received the 
following comrounicavion :— 


To the Editor of the Founpry Traps Journat. 


Sm,—The new magnetic sclerometer has aroused 

eat interest among the Universities and Technical 
Schcols, and we have received many applications for 
the loan of an instrument. 

Wishing to lend every possible assistance to labora- 
tory research and demonstration, we have decided to 
lend an apparatus, complete with samples of different 
steels having varying heat treatments. ‘This apparatus 
will be on loan, for short periods, for purposes of 
demonstration, and will be supplied to recognised edu- 
cational authorities upon receipt of an application from 
principals or senior demonstrators. 

Yours faithfully, 
AUTOMATIC AND Exycrric Furnaces, Lrurrep. 

September 11, 1919. 
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Use of Manganese in Cupola 
or Ladle. 


The value of manganese in many castings is 
unquestioned. It makes a closer grain, and pre- 
veuts the cutting action of many corrosive sub- 
stances. Few of the ordinary pig-irons go above 
one-half of 1 per cent. in manganese, and to get a 
large percentage in the casting it is necessary to 
add a high manganese pig or spiegel to the cupola 
charge or else add ferro-manganese in small lumps 
to the metal as it runs into the ladle. With hot 
metal several hundred pounds may be added in this 
way. When ferro-manganese was used in large 
quantities, 200 to 300 pounds to the ladleful, it was 
noticed that the manganese would ‘combine with 
the sulphur present and carry a large amount of it 
to the top of the ladle. It would be possible to skim 
the ladle and thus reduce the sulphur considerably. 
The same thing is true ip casting; the melted 
manganese seizes the sulphur and floats it to the 
very top of the casting. 

This was proved in many instances; the most 
remarkable one was the difference between the 
bottom and top of a 2,000-pound roll. The surface 
of this roll was difficult to machine, and drillings 
made from the top of the.roll showed 1.07 per cent. 
in sulphur and 1.02 per cent. in manganese. 
In pouring heavy cylinders the same thing was 
noticed. On one or two occasions it was observed 
that these risers would show white iron in the 
centre with a well defined grey iron toward the 
surface. As this was a curious exception to the 
general rule, portions of each iron were tested for 
sulphur and manganese. The white interior 
showed 0.70 per cent. sulphur with 1.80 per cent. 
manganese. Whe grey exterior showed 2.66 sulphur 
with 2.10 per cent. manganese. When it was 
noted that this metal, normally, would not run 
over 0.06 in sulphur, this separation of the 
metalloid in the riser is remarkable. 

These instances might be multiplied, but they 
suffice to prove that ferro-manganese added in the 
ladle will float the sulphur to the top of the cast- 
ing. On the other hand, when castings are made by 
adding high-manganese pig to the cupola charges, 
no such action of the manganese is observed and 
there is no difference between the bottom and the 
top of the casting in sulphur percentage. 











MALLEABLE CAST-IRON.—We have recently re- 
ceived an interesting booklet, prepared Ly the American 
Castings Associations, dealing with the scientific pro- 
duction of malleable cast-iron. In a foreword they re- 
mark that the first malleable cast-iron, of which we 
have record was made by Réaumur, about the year 
1720. We also know that Lucas, in 1804, and in later 
years, Lenox and Boyden, worked with this metal. 
However, it is only within the last few years that re- 
search and an exchange of information have made pos- 
sible the rather remarkable advance and improvement 
enjoyed by ‘the industry, and have placed its plant 
operation on a really scientific basis. The booklet is 
divided into three parts. Part I. gives an elementary 
explanation of the physical character of malleable cast- 
iron. Part II. deals with experimental work carried 
out by the American Castings Association, while Part 
III. treats of the applications of malleable-iron castings. 
Under the heading of ‘‘ Research Work on Malleable 
Cast-Iron,” an interesting article ge in another 
part of this issue, describing the wor carried out by 
the Association. 




















Macrography of Steel. 





in a recent issue of the ‘‘ Kevue de Métallurgie ” 
MM. H. Le Chatelier and B. Bogitch describe in 
detail the theory of macrography, from which we 
give the following extract :—If a polished steel 
surface is treated with suitable reagents certain 
patterns are produced, proving that the compo- 
sition. of the steel under test is not homogeneous. 
Thus, if sulphuric acid is used for etching, furrows 
appear which indicate the trend of the fibres pro- 
duced by rolling. Similarly, tincture of iodine, 
after a few seconds, will reveal all the impurities 
in the metal, especially those within the zone of 
segregation. Finally, Dr. Stead’s cupreous re- 
agent produces patterns of corrosion more distinct 
than those due to the other two etching media. 

The branch of science dealing with these tests, 
which produce results visible to the naked eye, is 
called “ macrography’’ to distinguish it from 
‘‘ micrography,’’ which investigates the micro- 
texture of the material. 

The method of disclosing an unevenness in the 
microtexture of metal was discovered by Sorby and 
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ink; the other 


smaller characters 
ranged in some other way and printed in aniline 
dye, which can easily be obliterated and will allow 
of the design or pattern being altered over and 


composed of 


over again. The quality of steel is in close rela- 
tionship with the hetereogeneity disclosed by the 
two methods of investigation. : 

Dr. Stead considered that the macrostructure, as 
revealed by his reagent, was due to the presence 
of phosphorus. As a result of their investigations, 
described in full in their memoir, the authors con- 
sider that they are able to prove that the 
macrographic structure is due to the oxygen that 
has remained in solution in the solid metal. 

From a general survey of the facts observed the 
authors draw the following conclusions :— 

(1) The only element which will produce the 
chemical heterogeneity in steels that have been an- 
nealed or slowly cooled down from their melting 
temperature is oxygen and no other element 
will, in the absence of oxygen, produce the samé 
effect. 

It has been known for a long time that oxygen 
exists in solution in the molten metal, as the oxide 





Fic. 1.—E.ectro.ytic Iron Cast in AN ATMO- 


SPHERE OF HypRoGEen.—ETCHED 
Cupric REAGENT. 


WITH 


more fully studied by Osmond. The heterogeneity 
is due to an uneven distribution of carbon, the 
cells being of the size of a hundredth part of a milli- 
metre. The form of pattern in which they are 
grouped is highly unstable; it changes with every 
heating and disappears entirely after quenching. 
The cause of the heterogeneity is not known ex- 
actly but generally it is ascribed to the impurities 
in the steel. 

The macrographic structure is produced by the 
grouping of compartments or cells which are on an 
average one hundred times the size of the micro- 
graphic cells. The pattern itself, in this case, is 
indelible. It does not vary in the same sample 
whatever kind of heat-treatment the metal may 
undergo. 

There is no correlation whatever between these 
two kinds of structure. The surface of the steel 
specimen may be compared to a sheet of paper 
upon which two independent series of characters 
have been printed, one series consisting of large 
characters impressed in indelible carbon black 


Fic. 2.—E.ectrotytic [Ron OxIDISED BY THE 
GASEs DURING MeELtTING.—ETcHED WITH 
Cupric REAGENT. 


FeO, and it was admittcd that at the moment of 
solidification this oxygen separated from the metal, 
partly as oxide of carbon, which produced blow- 
holes, or piping. In reality a portion remains in 
the solid solution, but its distribution is not uni- 
form; the parts of the steel which are the last to 
solidify being the richer in oxygen. Like all 
similar solutions, the composition varies from point 
to point, so that the boundary lines between the 
oxidised and the purest portions crystallised at the 
beginning of solidification, are not well defined, but 
present the so-called ‘‘ cored ’’ structure. 

It is, however, not impossible that some of the 
oxygen is present in the steel as an oxide in con- 
junction with some other element than iron; prin- 
cipally in the form of a phosphate of iron or an 
oxy-phosphide of iron. 

(2) When the oxide-of-iron content of the metal 
is under 0.01 per cent., Stead’s cupreous reagent 
does not disclose its presence. When the percent- 
age is higher than 0.01 the action of the reagent 
is the more effective, but only up to0.1. When the 
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percentage of oxide-of-iron content exceeds 0.1 to 
0.2, the effect of the reagent becomes gradually 
more feeble with the increase in the percentage of 
the oxygen content. Thus, highly oxidised steels, 
made in the open-hearth or in a converter, which 
have not received their final dose of silicon and 
manganese, are hardly attacked by the cupreous re- 
agent. 

(3) Stead’s cupreous reagent preferentially at- 
tacks the purest portions of the metal, that is 
those least oxidised; with all other reagents in 
macrography the effect is the reverse. The 
presence of oxygen in the stee] enhances the effect 
of the latter class of reagents on the metal, with- 
out, however, the oxide of iron itself being appre- 
ciably dissolved. The result is a greater contrast 
between the portions of metal not equally affected ; 
those most affected becoming dark owing to the 
formation of a black deposit of oxide of iron. 

(4) The test with gelatino-bromide paper only 
dis:loses the presence of sulphur in the metal. 

Figs. 1 and 2, taken from the authors’ memoir, 
illustrate respectively pure electrolytic iron, cast 
in an atmosphere of hydrogen and free from oxide 
and the same sample of iron oxidised by the gases 
during melting. 

In brief, oxygen plays the same part with re- 
ference to the macrostructure of steels as does 
earbon in reference to their microstructure. In 
the same way as there are reagents which attack in 
preference the pearlite, or the cementite, the cup- 
reous reagent attacks in preference the portions of 
the metal which contain less oxygen; while other 
reagents (double chloride of copper and am- 
monia, iodine, hydrochloric acid, ete.) act in the 
opposite way. In the absence of oxygen all the re- 
agents investigated only disclose differences in the 
erystalline structures. 











Preventing Accidents with Ladles 
and Crucibles. 





Under this title a useful article appears in a recent 
issue of ‘“‘ The Foundry,’ by M. Porter, who, 
while admitting that in almost all casting plants the 
genera! hazards of foundry operations are carefully 
guarded against, considers the unusual hazards are 
liable to escape notice, and it is for the purpose of 

reventing accidents from such hazards that the fol- 
Seton suggestions are made. 

Bull or double-handled ladle bowls should be so 
balanced on their trunnions that they will remain 
erect regard'ess of the amount of metal which they 
contain. A top-heavy ladle is a menace, while a ladle 
provided with an excessively heavy bottom strains the 
operating mechanism unnecessarily and makes smooth 
pouring difficult. Ladle shanks should be of sufficient 
strength for the purpose for which they are intended, 
and since the strain usually is greatest at the joint. 
these should be securely welded. The shanks should 
be inspected periodically for flaws which may develop 
in the we'ds, or for other weaknesses caused by erosion 
of molten metal or by wear. Discarded ladle shanks 
shoul’ be scrapped immediately and defective shanks 
should be promptly removed and repaired. Also, ladle 
shanks should be protected from rust in storing. The 
shanks should be securely attached to the bowls of 
single-handed ladles when practicable. Ladles with 
detachable bowls that are liable to slip out of their 
shanks when upturned, although requiring less storage 
space, are not safe for handling metal. Whenever 


detachable bowls are used, they should be made a 
wedging fit into the shank rings and they should be 
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balanced to prevent the tendency of the bowl to fall 
out when tilted. Care should be exercised in fitting 
the bow] in the shank rim. to prevent cracking the 
lining. A rigid fork at the opposite end of the bull 
ladle-shank will enable moulders to carry and empty 
the bowl more evenly than when both ends of the 
shank are rigid. The man pouring at the swivel end 
does not interfere with the control of the ladle by 
the man at the rigid end of the shank. Iron straps 
should be employed to hold the bowls securely in their 
shanks. Ladles equipped with operating mechanisms 
should be so constructed that they cannot be turned 
over accidentally. None of the strain-of controlling 
the metal flow should be borne by the operator. Due 
to the rapid wear of gears and pinions, they should be 
inspected at regular intervals. To avoid confusion, 
all mechanically-operated ladles in the shop should 
turn in the same direction when pouring. Gears, 
pinions, hand wheels and trunnions which are liable 
to work loose, should be held securely by tapered pins, 
lock washers, double nuts or set screws. Gear covers, 
readily detachable for inspection purposes, should be 
provided. Means for fixing the ladle in an upright 
position while it is being conveyed to the pouring floor 
or at rest, also should | Pa a part of this equipment. 
A device of this kind will prevent rocking or upset- 
ting the ladle. 

The work of lining ladles should be entrusted to one 
capable man. It is neither desirable nor safe to per- 
mit each moulder to line the ladle bowls which he uses 
since, as a rule, he prefers a light ladle to a safe one. 
Furthermore, if this work is delegated to one man, he 
soon becomes expert in the task. The drying of ladles 
always is an important safety factor, since the contact 
of molten metal with a moist lining may result in an 
explosion. Special ladle heaters are desirable for this 
work and are used by many foundries. However, 
large core ovens or crucible furnaces also may be em- 
ployed. Ladles should be supported above the ground 
a sufficient height to provide ample air space between 
the bowl and the ground to prevent the absorption of 
moisture. Not only should they be inspected regu- 
larly when not in use, but a watchful eye should be 
kept on the linings while in the service to detect thin 
spots or breaks. Dangerous spattering of metal will 
be avoided when filling hand ladles from a continu- 
eus stream, by cutting into the stream from the front 
instead of the back. A novice should never be en- 
trusted with the pouring of metal from crane ladles, 
nor should a recently employed moulder be permitted 
to carry ladles of molten metal until he has been 
around the shop several weeks and has familiarised 
himself with existing conditions. When carrying a 
hand ladle the workman should keep the bowl behind 
him. The inspection of crucibles should be critical 
and should begin when they are received. All crucibles 
should be dried out before they are charged. The 
top of a continuously-operated core oven is an ideal 
place for storing them. Also, waste gases from fur- 
races or ovéns may be employed advantageously for 
this purpose. Such gases, however. should not come 
inte direct contact with the crucibles to deteriorate 
them. 

When annealing crucibles, they should be heated 
slowly and uniformly to dull redness and they should 
be prepared for annealing by heating them to a tem- 
perature of about 220 deg. Fahr. To prevent the 
absorption of moisture by crucibles after annealing, 
thev should not be allowed to cool before charging. 

When subjected to melting temperatures, crucibles 
become soft and pliable and are easily deformed by 
concentrated pressure. The slightest deformation of 
a crucible is liable to develop cracks when it cools. 
Therefore, crucible bettoms should be kept free of 
clinkers and they should be set on well-prepared fuel 
beds. A firebrick bed is recommended for this pur- 
pose. The metal should be charged loosely to prevent 
wedging, or otherwise the expansion of the metal 
will strain the crucible walls. 














Cast-Iron Scrap. 





We give below an extract from the Report of a 
Committee appointed by the American Foundrymen’s 
Association to draw up foundry-scrap specifications. 

From the Report, which covers a large variety of 
scrap, we select that dealing with cast iron :— 

No. 1 Machinery Scrap.—This material shall consist 
of cast-iron scrap of first quality which possesses evi- 
dence of having been machined, such as planed or 
turned surfaces, bored or drilled holes, etc. It must 
be cupola size, no piece to weigh more than 100 lbs., 
and must not exceed 24 in. in length or width. It 
shall be classified as follows :— 

Heavy, pieces greater than 1 in. in section. 

Medium, pieces 4 in. and not to exceed 1 in. in 
section. 

Tight, pieces not to exceed 4 in. in section. 

Scrap classified as railroad cast scrap or under any 
other classification of these specifications, and burnt 
iron of every description will not be accepted under 
the foregoing classifications. 

No. 2 Machinery Scrap.—This shall consist of cast- 
iron scrap of first quality which possesses evidences 
of having been machined, such as planed or turned 
surfaces, bored or drilled holes, etc. It shall be in 
the unbroken state. It shall be classified as follows :— 

Heavy, pieces greater than 1 in. in section. 

Medium, pieces over } in. in section and not to 
exceed 1 in. 

TAght, pieces not to exceed $ in. in section. 

Scrap classified as railroad cast scrap or under any 
other classification of these specifications, and burnt 
iron of every description will not be accepted under 
the foregoing classifications. 

No. 3 Rough Scrap.—This shall consist of cast scrap, 
such as columns, pipes, plates and rough castings of a 
miscellaneous nature broken to cupola size, pieces not 
to exceed 100 lb. in weight and must not exceed 24 in. 
in length or width. It shall be classed as follows :— 

Heavy, pieces greater than 1 in. in section. 

_ Medium, pieces over } in., and not to exceed 1 in. 
in section. 

Tight, pieces not to exceed § in. section. 

Scrap classified as railroad cast scrap or under any 
other classification of these specifications, and* burnt 
iron of every description will not be accepted under the 
foregoing classifications. 

No. 4 Rough Scrap.—This shall consist of cast scrap, 
such as columns, pipes, plates and rough castings of a 
miscellaneous nature in the unbroken state. It shall 
be classified as follows :— 

Heavy, pieces greater than 1 in. in section. 

Medium, pieces over } in. and not to exceed 1 in. 
in section. 

Tight, pieces not to exceed } in. in section. 

Scrap classified as railroad scrap or under any other 
classification of these specifications, and burnt iron of 
every description will not be accepted under the fore- 
going classifications. 

No. 5 Machinery Scrap.—This shall consist of burnt 
machinery scrap of miscellaneous character, but must 
not include any burnt material included in any other 
classification of these specifications. 

Stove-Plate Scrap. — This shall corsist ‘of the 
best class of clean stove plate. It must be free from 
malleable-iron and steel parts, grates, burnt iron and 
other miscellaneous scrap usually collected with this 
material. 

Scrap classified as railroad scrap or under any other 
classification of these specifications, and burnt iron of 
every description will not be accepted under this classi- 
fication. 

No. 2 Stove-Plate Scrap.—This classification includes 
all unburnt cast-iron stove parts not included in the 
No. 1 stove-plate classification. 
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Scrap classified as railroad scrap or under any other 
classification of these specifications, and burnt iron of 
every description will not be accepted under this classi- 
fication. 

No. 3 Stove-Plate Scrap.—This shall consist of burnt 
stove parts of every description, but must not include 
any burnt material included in any other classification 
of these specifications 

No. 1 Aartcultural Scrap.—This shall consist of cast- 
iron parts of agricultural machinery and shall be free 
from steel, malleable, chilled iron, such as plough 
points, etc., and burnt iron of every description. 

No. 2 Agricultural Scrap.—This shall consist of 
chilled iron parts of agricultural machinery and must 
be free from steel, malleable and burnt iron of every 
description 

No. 1 Railroad Scrap.—This shal] consist only of 
chilled cast-iron car-wheels conforming to the Master 
Car Builders’ Association standards. 

No, 2 Railroad Scrap.—This shall consist of miscel- 
laneous cast-iron car-wheels not included in the No. 1 
classification. 

No. 3 Railroad Scrap.—This shall include only plain 
grey-iron brake shoes, which must be free from steel 
backs and inserts. 

No. 4 Railroad Scrap.—This shall include steel back 
and insert brake shoes of both driver and car types. 
It shall not include brake shoes of the No. 3 classifi- 
cation. 

No. 5 Railroad Scrap.—This shall consist of railroad 
burnt iron of every description. 

No. 6 Railroad Scrap.—This includes unburnt rail- 
road grate bars and zrate-bar rests, and journal boxes 
with steel parts removed. 

No. 1 Radiator Scrap.—This shall consist of radia- 
tor castings, broken, with all steel, malleable and other 
parts removed. It must be free from scale and exces- 
sive rust or corrosion. 

No. 2 Radiator Scrap.—This shall consist of radiator 
castings, not broken, with all steel, malleable and other 
parts removed. It must be free from scale and exces- 
sive rust or corrosion. 











NEW MOULDING MATERIAL. — A writer in 
a recent issue of the ‘‘ Canadian Foundryman”’ 
says that our modern methods of moulding are 
to all practical purposes the same as those which were 
practised by the Egyptians 4,000 to 5,000 years ago. 
From this he proceeds to a brief description of a dis- 
covery by William M. Heffman, of Buffalo. N.Y., who 
claims that he has found a new moulding material. 
While exploring corundum veins in the Blue Ridge 
Mountains of North Carclina, he came upon a surface 
of combination amphibole and actinolite. These 
minerals belong to the same class as asbestos, with the 
addition of magnesia and other minerals of a refractory 
nature. It is claimed that with a proper binder, which 
is said to have been perfected, it is possible to use these 
materials for permanent moulds. No data as to the 
method. of using such moulds, their life, and way of 
restoring the mould face are given in the original 
article. 


PROTECTING MOLTEN ALLOYS FROM OXIDA: 
TION.—A difficulty in melting alloys, and some metals, 
is the oxidation the metal, whereby serious logs of 
material occurs. To meet this difficulty, it is a common 
practice to fill the container with a neutral gas so as to 
effect the fusion in a neutral atmosphere. But the 
usual arrangements allow the neutral gas to escape, 
its place being taken by air from the surrounding atmo- 
sphere. As a consequence, some oxidation still occurs. 
An invention, patented in Germany, remedies this 
effect. The container in which the metal is melted is 
constructed to be closed air-tight, and put in com- 
munication with a 2ompressed air-cylinder filled with 
nitrogen. The gas, under a pressure of 60 to 70 atmo- 
spheres, may be led into the container through a reduc- 
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Foundry Comparisons.* 





By H. G. Barrett. 





There is no “cut and dried ” road to success in 
the foundry, and efficiency is only arrived at by a 
steady survey and continual super-vigilance. 
Foundrymen are few and far between who do not 
preserve a mental record of the difference between 
one piece of work and another passing through 
their hands from time to time; and although the 
same general order of practice follows, no definite 
rule can be rigidly adhered to by which the 
foundry worker can govern every succeeding job. 
Foundry work becomes more varied and compli- 
cated by modern demands and the growing know- 
ledge of many possibilities now being discovered 
in connection with the foundry industry. 

Foundry work requires something more than 
mechanical ability. The moulder, to be successful, 





function of runners, it would be well for the 
moulder, who always tries to imagine the place for 
the runner stick is in the corner of the moulding 
box. Waste castings can often be traced to 
thoughtless running. Fig. 1 (a and 8) illustrates 
the difference between two simple runners that 
can be used for a casting of oF poy type. The 
runner a, Fig. 1, is: often used by thoughtless 
moulders, with the result that the metal is forced 
into the mould in an upward direction, striking 
with some amount of force against the top part or 
falling in a curve on to the bottom. In each case 
the removal of a small particle of sand is enough 
to start a scab on the casting. If the plate is of 
fairly large dimensions, and the metal is being 
directed to one t+ in this way, failure must re- 
sult. The example b is a more efficient runner for 





must understand the underlying principles in- a plate, as the metal can enter the mould in a 
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volved in the work. Deductions must be made be- 
fore he can proceed, and even then, in some cases, 
efforts are wasted sometimes between the first sand 
on the pattern and the last cramp on the box. 
During the last few years the foundry has taken a 
place in the front rank of essential industries, 
and its capabilities are being taxed more than 
ever by the fresh demands now being made upon 


it. Taking the foundry of fifty years ago and the 
foundry of to-day, although the prinetn es are the 
same, they are scarcely comparable. 


Runners. 

To make a comparison of the vast number of 
runners now in use would need an exhaustive sur- 
vey, but runners conform to one principle, i.e., 
that of affording a space through which molten 
metal can enter the mould. If that were the sole 
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direct line with the space to be filled. Fig. 2 
illustrates the fact that when a plate is thin pro- 
vision should be made, if possible, to give width 
to the runner at the edge of the mould, which 
should at least be equal in area to the down-stick; 
this allows the metal to freely flow into the mould, 
whilst a small inlet creates a certain resistance. 
The broken lines show how the runner can be ex- 
tended to suit a circular plate and assist by the 
direction of the flow of the metal to get a sharp 
edge to the casting. 

Fig. 3 illustrates a type of runner where the 
inlets to the mould can equal the area of the down- 
stick. If the casting is very thin and several 


sprays have to be cut another down-stick can be 
added to get the required volume of metal to 
enter the mould for rapid filling. The increase in 
the number of sprays helps to give equal pressure 
over the whole surface of the mould without the 
The part ex- 


force being directed to one point. 
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tending beyond the inlets serve the purpose of 
trapping some of the dirt which is pushed forward 
by the first flow of the metal. 

Fig. 4 illustrates a type of runner made by 
some moulders, but which proves a source of 
trouble, owing to the metal being forced into the 
mould under pressure, the small part of the runner 
being directly at the edge of the mould, where a 
resistance takes place owing to the amount of 
pressure directed towards it from a larger channel. 
A runner of the same type, but preferable to 
Fig. 4, is shown in Fig. 5. It will be noticed that 
midway between the down stick and the mould 
surface the runner has a smaller area than at the 
entrance to the mould. A runner of this type does 
not prevent the whole of the force, but it does 
assist in preventing the metal cutting into the 
surface of the sand. This is a good type of run- 
ner to use if it is not convenient to run at the 
bottom; especially in the case of deep brackets or 
ribs, when the runner is cut deep at the part 
entering the mould, the metal will pass and fall 
to the bottom without being forced at the en- 
trance to the mould. 

The use of sullage or dirt runners is neglected 
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in many foundries, on account of the amount of 
time taken up by cutting runners of the sullage 
type. After an initial outlay runners of this 
description will not take any more time to make 
than runners of the ordinary kind. Once a pat- 
tern is made, cast-iron ones do not take up much 
time to produce. ‘The principle of this runner 
(seen in Fig. 6) is not thoroughly understood by 
every moulder, although when once explained it 
can be appreciated more by the efficiency of its ap- 
plication. This type of runner is sometimes ineffi 
cient, owing to the inlet from the down stick to 
the sullage base not being at the required angle 
with the inlet to the mould. The broken line c in- 
dicates where it would be almost useless to place 
the inlet from the sullage base to the mould. The 
two being in almost a direct line allows the first 
rush of the metal to pass into the. mould some of 
the dirt this kind of runner should prevent from 
entering. This can be prevented if the angle of 
the runners is as shown at a@ and b. | When the 
metal enters the base it is set spinning, and any 
impurities are carried towards the centre and 
forced up the opening or riser above the base. The 
opening should be large enough to allow the metal 
to-pass up with the least. possible resistance. A 
common error is made in not having this part of 


the runner large enough to allow the metal to rise 
without some amount of force. If there is not 
room on the top of the box to allow of a large 
stick being passed through, a small stick can be 
used and the opening tapered at the bottom after 
lifting the top part. Another type of this runner 
can be made by taking a piece out of the joint 
with a tube before the pattern is drawn out of 
the sand, as in Fig. 7. Opposite the hole made by 
the tube a hollow should be formed, and a vent- 
wire run through the top part to allow the metal 
to pass up into the hollow without any air resist- 
ance. A channel is cut from the down-stick to 
the part taken out by the tube. This channel 
should be deeper than the inlet from it to the 
mould. The inlet to the mould should be at an 
angle, as in Fig. 7. This allows any dirt to pass 
by with the first flow of the metal, and be carried 
into the part taken out by the tube, allowing the 
clean metal which follows to enter the mould. 
Fig. 8 is a type of runner that can be used to 
advantage on many non-ferrous moulds where it 
is convenient to run the mould from the top, 
especially if “feeding” is required. A large stick 
is rammed up on the pattern in the usual way. 











Fie. 8. 


(The stick should be ‘one that would be used for 
the riser.) The hole is then covered by a loam 
cake, the hole in the loam cake being large enou 
for the runner. The edge of the hole through the 
loam cake is rubbed down by a metal ball the same 
diameter as the runner plug. The ball is placed 
over the hole on the loam cake and a taper plug 
having a hollow under the centre of the bottom to 
pass over the ball on the runner is stood upon the 
loam cake. The runner is then rammed up in the 
usual way and the runner stick withdrawn, any 
dirt in the runner being blown out (the ball 
being metal will not shift during this operation), 
which insures a clean runner. The runner is plug- 
ged in the,ordinary way when about to cast. When 
the mould and runner have been filled with metal, 
a hook can be inserted down the runner and the 
loam cake lifted out, this ‘allows the full dimen+ 
sion of the riser for feeding. , 
When a number of castings are to be made there 
will be a considerable saving in metal from run- 
ners if this plan can be adopted. When the heads 
are broken off non-ferrous metal runners and 
risers, water should be poured upon them to assist 
in freezing the fracture as soon as possible. The 
outer surface of metal in the runners and risers 
freezes rapidly, causing a chill surface, which is 
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trap for, or resistance against, any part of the 
alloy being forced out into the sand during the 
period of contraction. When the heads are broken 
off, the centre which is at the highest temperature, 
is exposed, and in some cases part of the alloy is 
above its melting point, and is expelled by contrac- 
tion. When once a channel] is formed it can in 
some instances, if the runner and down-stick are 
fairly large, be traced into the casting. This 
would be detrimental in a casting to stand inter- 
nal pressure. 

A similar effect takes place sometimes if gases 
are absorbed in the metal during melting, especi- 
ally if the metal is allowed to soak or melt very 
slowly. The exit of the gases into the runner or 
riser forms a line of porosity as the metal reaches 
a plastic state, and results in leaky places. 

The writer was recently connected with a foun- 
dry where considerable time was given to 
the question of runners. Almost the whole of 
the work’ done by machine moulding had run- 
ners made for the job, which were attached to 
the patterns for storage after use. The saving of 
wasters from indifferent running can be apprecia- 
ted, after having seen the result of such a system. 
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~ “PATCH IN FURNACE 
Fra. 9a. 


A great amount of metal can be saved if the ques- 
tion of runners be kept in mind. Large quantities 
of iron are wasted in some shops by runners being 
heavier or larger than they need be; if there is a 
large number of castings of the same size and 
weight, a pound or so saved from each runner 
means a large amount of metal saved in the end. 


Waste. 


The rubbish heaps in some foundries contain an 
amount of waste which, with a little care, could ve 
used in reducing the “ consumables ’’ and assist 
in cheapening the cost of production. The foundry 
labourer in many instances is the greatest offender 
in this respect; while some moulders seem 
quite unconscious of the amount of waste they 
create. In the same way one moulder will work 
methodically and neatly, while another will cause 
the ground allocated to him to appear more or less 
in a state of confusion. Much has been said about 
throwing old crucibles away. The following is a 
oot way to use old crucibles in a non-ferrous 
urnace :—When the walls of a furnace begin to 
burn away and require patching, broken crucibles 
can be ground up with the gannister and the mix- 
ture made less plastic than it is usually worked; 





the furnace should then be patched in the usual 
way, and as soon as this is done broken pieces of 
crucible should be dipped in thick clay-wash and 
forced into the patches as close together as pos- 
sible (Fig. 94). The pieces should be forced in 
with a wood or hide mallet, so as not to fracture 
them to the extent that would occur if a hammer 
were used for the purpose. 

When the preheater is fitted to a non-ferrous fur- 
nace, the diameter of the orifice is governed by the 
size of the crucible the furnace has been designed 
to carry. As the gases rush through the pre- 
heater, they tear away the edges of the bricks, and 
cavities appear, continual patching being required 
to preserve them. Fig. 9s illustrates a simple 
method of overcoming the difficulty. When the 
bottom of a crucible has given out and the walls 
are intact, cut the bottom away with a half-round 
file, or some instrument with a sharp edge; cut 
enough of the crucible to leave the wall the same 
depth as the preheater. Give the preheater a coat 
of very thin gannister, and coat the outside of the 
crucible wall with a thick clay-wash. Then force 
the broken crucible down into the preheater to get 
a good joint between the bricks and the crucible. 
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Some of the gannister will squeeze out at the to 
and bottom, and can be wiped round with a brus 
and water to form a good joint. 

A forced-draft, coke-fired furnace, designed for 
a 200-lb. crucible, from the time of new bricks being 
put in and patching in the ordinary way was re- 
bricked after 280 meltings of gun-metal and brass. 
After re-bricking and patching in the way described 
340 meltings were obtained, including two meltings 
of iron. Old fire-bricks, broken crucibles and gan- 
nister ground up together in loam will make an 
excellent patching material. 

It is common practice in many foundries now to 
use wax vents for cores that present some diffi- 
culty to vent and where the use of wax-venting 
proves a safe and quick means of overcoming the 
difficulty. In some core rooms the wax vent lays 
about on the bench, with the result that it gets 
damaged, and useless lengths are cut off and thrown 
away. This waste can be prevented if a board is 
made as shown in Fig. 10. This will quickly pay 
for the expenditure. 

Wax vents are supplied in rolls, with a space in 
the centre large enough to pass a piece of wood 
through of 3 in. diameter. The board may be 
marked out as shown, the lines and numbers being 
inch divisions put in with white paint on a black 




















ground. The brackets at the top of the board are 
placed in pusition, far enough apart to allow the 
roll of wax vent to pass. between, supported by the 
roller resting in the brackets as shown. When a 
piece of wax vent is wanted, it can be pulled down 
to the required length and cut off ; a knife or pair 
of scissors should be suspended by a cord at each 
end for the purpose. A small box should be at- 
tached to the board, to receive any short ends 
which are left over at the finish of the roll. 


The Brass Foundry. 

Many moulders outside the brass foundry 
imagine the work of the brass moulder to be some- 
what of a simple nature compared with other 
branches of the founding industry. It is only after 
actual experience in non-ferrous work that they 
arrive at the opposite conclusion. There are many 
defects in non-ferrous work directly due to the 
mould. Bronze, gun-metal and brass castings 
seab very easily in green-sand moulds, in many 
cases as the result of the sand being too wet. Some- 
times when a mould is rammed hard enough to 
resist the penetration of parts of an alloy, the 
venting is insufficient to allow the gases to pass 
through the tightly rammed sand. Some scabs can 
be traced to the positon of rammers and to the 
metal entering the mould being deposited in 
patches on the surface, where it becomes chilled 
and adheres to the surface of the mould; the 
metal following, sweeps the chilled portion away 
with the surface of the mould attached to it, leav- 
ing the surface of the mould recently covered by 
the chilled portion disturbed, with the result that 
porosity occurs or a dirty casting is produced. 

The ramming of a mould in a brass foundry 
needs more attention than some moulders care to 
give it; but when one considers the range of tem- 
perature and specific gravity between a high-class 
phosphor-bronze and an aluminium alloy, the ques- 
tion of ramming needs some consideration. If a 
mould for gun-metal, bronze or brass is rammed 
soft, the result will be a casting with an irregular 
surface; and consequently a large amount of loss 
by grinding or turning. This also occurs in some 
instances where the work is ‘‘ bedded-in,’’ or weak 
box parts are used and secured tight at the lugs to 
prevent the top part lifting with the pressure. 
When the pressure comes against the top part it 
bows, which results in the casting being slightly 
domed at the top towards the centre. 

Hot metal poured into the mould sometimes 
causes irregularity of the surface, which is credited 
to the moulder. In some foundries the tempera- 
ture for pouring the metal into the mould is not 
considered as it should be. * 

Difficulties are sometimes overcome by large 
risers. The chief essential is to give the casting as 
large a riser as is possible, to govern the area of 
liquidity, when the last place to freeze will be 
directly below the riser, and the cavity, if there 
is any, will be in the riser and not in the casting. 
There is trouble in cutting off large risers, but not 
so much trouble as there would be to remelt and 
mould another casting. 

The mechanical efficiency of non-ferrous alloys 
depends upon the arrangement or distribution of 
the constituents, just as much as it does upon the 
quality or quantity used; and opinions differ as to 
the correct method of obtaining perfect homo- 
geneity in the casting. Trouble is often caused in 
foundries when the metal is allowed to ‘‘ soak "’ 
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in the furnace after it is in a molten condition, 
with the temperature sufficiently high for pouring. 
Loss of metal occurs in this way, and although 
the amount in each case may be small, if totalled 
results in a great loss. The mould should be 
ready for the meta] before the metal is ready for 
the mould. It does not indicate good practice to 
have fumes rushing from the surface. 

Many foundrymen are indifferent about stirring 
metal; it should not be stirred vigorously, as that 
exposes more of the metal to the atmosphere than 
is necessary. When vigorous stirring takes place 
the oxide is taken down into the metal where it 
is trapped or held suspended in some instances, 
especially in a light alloy or any metal where the 
oxides are of nearly the same specific gravity as 
the metal. : 


Malleable-Iron Work. 


In the malleable cast-iron foundry are discovered 
many difficulties which are not met with in grey- 
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iron work. When the metal is in a liquid state 
there is a very rapid lowering of the temperature, 
and the excessive contraction often calls for a large 
amount of ingenuity on the part of the moulder to 
produce a sound casting that would be a simple 
job in grey-iron. Grey-iron castings, when taken 
from the mould, in almost every instance, pass 
directly to the trimmer and delivery. With a mal- 
leable-iron casting much has to be done first. Many 
of the failures in the malleable foundry are 
directly due to indifferent designs, produced by 
people who do not know the difficulties of malle- 
able production. In one case it may necessitate a 
large number of risers, which means waste of 
metal. In another, chills may be needed to prevent 
faulty castings. 

Facing sand should not contain the amount of 
coal dust that would be necessary for grey-iron. 
The metal being poured into the mould at a high 
temperature would cause the coal dust to. run 
before it and produce dirty castings. Or small 
pits would appear on the surface, owing to the coal 
dust having floated on the metal to the walls of 
the mould, the larger particles being surrounded by 
a gas film which prevents the metal from forming 
a true surface. 

Core sand should be porous, yet strong enough 
to withstand quick pouring of moulds with hot 
iron. Heavy-oil binders giving off a gas should 
not be used. The metal sets so quickly in the mould 
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that if any agitation takes place there is very 
little hope of recovery, iapeulily if the casting is 
thin or the core is near the surface with metal 
between. 

If the metal blows off a core in grey-iron, the 
holes usually are on the surface above the core or 
at the highest part of the casting. In malleable 
iron the holes are in most cases near the core, the 
gas being trapped in the metal before it can get to 
the surface. Malleable castings which, when 
tested by hitting the surface of the casting with a 
hammer, appear quite sound, sometimes give 
startling surprises in the machine shop. 

Fig. 11 is quite a simple casting to produce in 
the ordinary way of foundry work. This casting 
was made in malleable iron to withstand a pres- 
sure of 300 Ibs. per sq. inch. At the initial stages 
of the work it was found that slight leakages took 
place at a and 5, when the pressure reached nearly 
the 800 lbs. on several of the castings, which ap- 
peared quite sound. After investigation had been 
made it was discovered that the metal at a and b 
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was in a plastic state, when the other parts of the 
casting had reached the freezing point. This 
caused the structure to separate, owing to the con- 
traction set up by the parts with the lowest tem- 
perature, causing a strain at the thickest part of 
the casting, which at that period gave the least 
resistance. The only remedy in this case was to 
lower the temperature of the metal at that point 
by the application of a chill. Two experiments 
were carried out, one by having the end of the 
core made of a split chill, and the other by apply- 
ing a chill b at the end of the casting. In both 
instances this was effective. : 

The chill in connection with grey-iron work is 
generally used to prevent porosity or to give a 
wearing surface at some particular part of the 
casting. The chill is used in malleable-iron work 
to get, as far as possible, uniformity of tempera- 
ture through the metal when in the mould. 

If a number of castings are made in one box, 
the use of chills is in some cases more economical 
than risers, owing to the amount of metal needed 
for the risers to prove effective. 

There has been much controversy from time to 
time round the question of chills and risers in 
malleable-iron production. Many comparisons have 
been made, but no definite stand can be taken as 
to the efficiency of either, as it entirely depends 
upon the type of casting being made. In some in- 
stances it is a decided advantage to use both chills 
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and risers on the same casting. The chill at c 
(Fig. 11) in the core was an experiment, and suc- 
cessful. 


Melting. 

There are several methods used for melting iron 
for malleable-iron castings—crucible-furnace, tilt- 
ing-furnace, air-furnace and ordinary cupola melt- 
ing. To produce castings of a high standard the 
cupola should not be used. While the metal can be 
controlled in the crucible or air-furnace method, 
the metal melted in a cupola cannot be controlled 
to the same extent, and should only be used for 
castings of an ordinary type. For cupola-melting 
the metal should be graded into regular charges 
for the furnace. Good results can generally be ob- 
tained by mixing grey with white iron in propor- 
tions to produce white castings. The pig varies so 
much that it is necessary to break it into small 
pieces to get the required selections for melting. 

The metal should be melted as quickly as pos- 
sible, and tapped very hot into a receiver or large 
ladle, which will give a better opportunity to get 
the required mixture from the cupola. In most 
‘* malleable ” foundries the castings are small, and 
there is risk of failures if the metal is on the dull 
side. Castings will appear with rotind edges and 
holes. It will be seen that only the best coke should 
be used to produce a high temperature for quick 
melting; and there is danger of carbon and sul- 
phur absorption by the metal when melted with 
badly-burned coke. 


Annealing. 


The castings are heated in red oxide of iron— 
hematite ore in varying proportions of ore that 
has been used before in the oven and new ore 
mixed. The annealing of malleable iron consists 
of heating a suitable iron to the necessary tem- 
perature and for a time determined by the shape 
and weight of the castings, to change the char- 
acter of the metal, both physical and chemical, 
by removing part of the carbon and throwing the 
remainder out of combination with the iron, leav- 
ing it finely divided in the mass of ductile metal. 

The preparation of the castings for annealng 
known as “ packing,’’ can only be done by a man 
skilled in the work. Considerable care has to be 
taken during the process to prevent distortion of 
the castings. en the annealing oven hag 
reached the full temperature the castings can with 
very little pressure be put out of shape. Indif- 
ferent packing may result in the weight of cast- 
ings above settling down on castings below and 
causing distortion at some part that is required 
true to shape. . 

The most economical and effective way of pack- 
ing castings is to build up layers of castings, the 
large ones being securely rammed round with ora 
and isolated from the others, and if convenient 
the small castings being packed in the centre of 
large ones, embedded and separated in the ore. 
The packing rings should be luted at the joints 
with wet sand as they are being built up towards 
the roof of the oven. When the last ring is packed 
a piece of paper is placed over the vacking and 
wet sand placed over the top of the paper. The 
packing rings should not be built too high in the 
oven as the gas is required to travel to the roof. 
meet and pass down, enveloping the whole tiers of 
castings and thoroughly saturating them with a 
uniform temperature. If this is done, and the 
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castings are packed sufficiently securely, results 
will prove satisfactory from an annealing point of 
view. 


When the castings are removed from the ovens. 


the packing ore should be thoroughly screened to 
remove dirt and small broken ore. There is a large 
amount of sulphur taken up by the packing, which 
is due to the absorption of sulphur from the gases 
in the oven. The pyrometer can be used with suc- 
cess to determine the temperature of the oven at 
any given time during the operation of annealing, 
but to keep the temperature constant over a given 
period requires thought and skill from the oven 
attendant. During the annealing the interior of 
the oven is closed from all exterior draughts, in 
order to produce as far as possible a reducing atmo- 
sphere. The draught is controlled by dampers, 
and needs constant attention. The subject of 
‘* malleable ’’ is introduced into this paper to indi- 
cate the extra labour and care required compared 
with usual foundry work, to produce a casting of a 
simple design and little weight. 








The Magnetic Sclerometer. 





Mr. L. W. Wup has read an interesting Paper before 
the Faraday Society, on the magnetic sclerometer in- 
vented by him, from which we print the following 
abstract :— 

Specimens are constructed in the form of rods 3 in. 
long and } in. in diameter. These are given various 
heat-treatments according to the nature of the problem 
it is desired to investigate. 

The method of testing is as follows:—The specimen 
is placed inside a solenoid and the magnetic circuit is 
completed by the addition of yoke pieces of soft iron. 
A direct current of sufficient magnitude is flashed on to 
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the solenoid to saturate tie iron completely. The speci- 
men is then withdrawn from the solenoid and placed in 
a small search coil connected to a Grassot fluxmeter. 
The throw of the needle of this instrument indicates 
the amount of magnetic flux still remaining in the 
apecimen. 

When the specimen is of the dimensions indicated, 
the flux remaining and registered, is strictly propor- 
tional to the coercive force af the steel. 





The method has been used for the investigation of 
the following problems :—(1) Determining the best con- 
ditions for annealing iron and mild gteel. (2) The 
determination of the critical refining temperature of 
mild steel. (3) The determination of the best hardening 
temperatures for alloy steels. (4) The effect of over- 
heating carbon tool-steel, and the conditions required 
to restore to its best condition steel that has been over- 
heated. (5) The effect of the addition of various sub- 
stances to quenching water and the effect of raising the 
temperature ‘of the quenching medium. (6) The com- 
parison of the quenching power of various oils. (7) 
The effect of tempering to various temperatures, more 
especially on alloy steels. (8) The approximate analysis 
of steel in general. 

The Paper contains details of many of these tests. 
The diagram, Fig. 1, explains the theory of the method. 
The line I C represents the demagnetising curve of a 
specimen of tungsten steel. O C is the coercive force, 
O D is the demagnetising force due to the poles. O R 
is the demagnetising coefficient. The slope of this 
line is determined by the ratio of length to diameter 
of the specimen and is the same for all gteels, without 
regard to their physical condition. The line R. D. is 
the quantity of magnetic flux that actually remains in 
the specimen after it is removed from itg yoke. This 
is the quantity actually measured by the fluxmeter. 
Obviously R D is proportional to O C, provided that 
the specimen is sufficiently short— 

O D=0.415xRD (Prof. Silvanus Thompson). 
0 C=1.05 x0 D (Wild). 

With a fluxmeter scaled in units of 10,000 Maxwell 
turns, the instrument becomes direct reading in terms 
of C.G.8. units of coercive force, with a winding on 
the search coil of 275 turns. 








Banking the Cupola. 





A writer in a recent issue of “‘ The Foundry’’ re- 
marks that banking a blast furnace for a month or 
two is fairly common practice. Cupolas have been 
banked also, but from the nature of conditions Which 
prevail in a foundry they have never been banked 
for any extended period of time. A _ recent 
experience may prove interesting to foundrymen 
who are doubtful how long a cupola can be held 
and still give satisfactory results. The case is not 
conclusive by any means, but it proves that a cupola 
may be held for at least 18 hours without detriment. 

The experiment was tried with a 72-in. cupola at 
the plant of the Kilby Manufacturing Company, Cleve- 
Sanit On this occasion the furnace was charged in 
the usual way with a coke bed of 3,600 Ibs. and 4,000 
Ibs. of iron. This was followed by six alternate layers 
of 400 Ibs. of coke and 4,000 lbs. of iron. When filled 
to the charging door, the cupola had a capacity of 
12 tons of iron. Charging was finished at 1.30 p.m. 
and the intention was to put on the blast at 2.30 p.m. 

When the melter attempted to start the blower 
motor, the starting box blew up owing to a short-circuit. 
The damage was so serious that casting was out of 
the question for several hours. We were confronted 
with the alternative of dropping the bottom or hold- 
ing the furnace until the following morning. It was 
decided to adopt the latter course. The furnaceman 
was instructed to close the tuyeres and the gate in 
the blast pipe in order to prevent any air from reach- 
ing the fuel. Repairs to the starting box were effected 
during the night and the blower was started at 7.30 
next morning. In about five minutes the iron came 
down, as hot as usual. The remainder of the iron, 
28 tons in all, was afterwards charged'‘in the regular 
way and came through as readily as if there had been 
no delay. 
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Research Work on Malleable Cast-Iron.” 


By Enrique Torceda. 


Extract, 

This paper contains an account of four years 
of research work undertaken for the American 
Malleable-Castings Association as a plea for in- 
dustrial research among manufacturers and as a 
striking example of what such research can accom- 
plish. The author outlines the organisation and 
purpose of the Association, and shows how the 
quality of the product of its members has steadily 
increased since the beginning of the research 
work. Malleable-iron castings, due to lack of uni- 
formity and dependability, were rapidly being re- 
placed by other materials. There were many 
fallacious ideas and _ theories regarding the 
physical properties of such heating and the 
methods of annealing them. Records of tests 
of l-in. bars. from seven different concerns 
made by the author in 1911 showed that the 
average ultimate strength was 39,882 lbs., and 
the elongation under 5 per cent. A report dated 
March, 1919, to the members of the Association, 
each of whom regularly submits test bars from 
some one heat of each day’s run, showed that 44 


Fie, 1. 


per cent. of the test bars submitted during that 
month had an ultimate strength over 52,000 Ib. 
and an elongation of 14.67 per cent., indicating 
the progress made since research work was under- 
taken. 

The records of tests also show that, contrary to 
generally accepted theory, the elongation increases 
with the ultimate strength. The purpose of the 
Association, however, is not to increase ultimate 
strength and elongation, but to increase the uni- 
formity of a product upon which the engineer can 
rely, and this is being accomplished through ex- 
haustive research and advice to members through 
the consulting engineer of the association. 


SuHowine StRvucTURE or CARBIDE OF IRON. 


Process of Making Malleable Castings. 
The process for making black-heart malleable 
castings involves two steps. The first step consists 
in making a casting in which the totality of the 





* Pre ented at the Spring Meeting, Detroit, Mich., June 14 to 
19, 1914. of the American Society of Mechanical Engi s The 
paper is here printed in abstract form, and is subject to revision. 
Copies of the complete paper may be obtained at » nominal cost, 





carbon will exist as carbide of iron, when the iron 
will have a structure shown in Fig. 1. (Air- 
furnace white iron has an average carbon content 
of but 2.40 per cent. as against an average of 
3.50 per cent. in white pig iron.) The casting 
produced is white in fracture, hard and as brittle 
as glass. The second step consists in subjecting 
this white-iron casting to a heat-treatment such 
as will serve to break up this hard carbide into 
its two original components, graphite and iron, 
both of which are very soft.. Hence from a white- 
iron casting we can obtain through heat-treatment 
one that possesses the properties of strength, 
toughness and ductility. Fig. 2 shows the struc- 
ture of a normal well-annealed piece of malleable- 
iron. The white ground mass is the carbonless 
iron (ferrite), while the dark continent is the car- 
bon that precipitated out during the anneal. If 
Fig. 2 be compared with Fig. 1, an idea will be 
gained of the profound change effected in the 
structure during, the annealing process. 

The air furnace in which the white iron is melted, 
consists essentially of a fire-grate, hearth and 
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have a _ solid 
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stack. Some furnaces roof, the 
charge being “pealed in” through the charging- 
door, but in the larger number of cases the roof 
is made up of bungs that can be removed during 
repairs and a sufficient number of them lifted off 
when necessary for the purpose of admitting the 
charge. While a few of the furnaces operate with 
natural draft, most of them use a forced draft 
of from 3- to 4-oz. pressure. Although oil is 
advantageously used for fuel in a few instances 
where its cost is not prohibitive, bituminous coal 
having a volatile combustible of from 25 to 35 per 
cent. is the heating agent; used by the majority. 
In order to burn the volatile products of the coal, 
as well as the CO generated from it, when, as 
should be the case, a deep bed of coal is used, 
secondary air is admitted through a series of 
tuyeres or a continuous tuyere located far enough 
in front of the grate bridge wall, and so inclined 
that the air will enter and be deflected about 
15 in. from the base of the bridge. In this man- 
ner a maximum temperature of about 2,800 to 
2,950 deg. Fahr. can be eventually obtained. Con- 





siderable time and thought have been expended 
in an endeavour to see if it would not be possible 
to regulate the amount of secondary air to just 
insure perfect combustion by the use of a CO, 
recorder, but it was found that the recorder would 
not act with sufficient promptness. The furnaces 
vary in capacity from about 7 tons to 35 tons. 
The best are very inefficient, and in practice the 
fuel-ratio is about three of iron to one of coal. 
The average practice does not exceed 2.5 to 1. In 
numerous cases waste-heat boilers are used, and 
while this conserves heat, it obviously does not 
add to the furnace efficiency. The average fur- 
nace has a capacity of about 15 tons. 


Annealing of Hard Iron. 

When a piece of air-furnace hard iron is 
gradually heated, many of its properties are 
changed. It will cease to be magnetic, and the 
size of the crystals will be much finer than was 
the case under this particular temperature. It 
ean be carburised beyond its original carbon-con- 
tent if packed in a carbonaceous material and 
held at this temperature for a sufficient length of 
time, while if packed in material that yields 
oxygen it can be decarburised almost completely 
if the piece is thin. Also the carbide of iron can 
be broken up into its two soft constituents at this 
“critical temperature,” or critical range, which, 
for air-furnace hard-iron castings, is in the 
vicinity of 1,440 deg. Fahr. It is the lowest tem- 
perature at which hard-iron castings may be suc- 
cessfully annealed. This statement must be modi- 
fied by the further statement that in an oven 
under perfect control this temperature is the one 
that would be selected. In practice it would not 
be safe to adhere too closely to it, for the reason 
that should the castings, while being held “at 
temperature,”’ fall under the critical range, it 
would undo in large measure what had teen 
accomplished above it. In the annealing of the 
castings one of the things to be avoided is oscil- 
lating temperatures, or alternating above and 
below the critical range. For this reason it is 
necessary to select a temperature some 100 to 150 
deg. Fahr. above the critical, say, 1,550 deg. 
Fahr., in which event, even if due to carelessness 
the temperature does drop a little, it will not be 
liable to fall to a dangerous point. There is 
another reason why this latitude is deemed essen- 
tial, and this has to do with the fact that in large 
ovens it requires considerable ingenuity to arrange 
flue-openings, draughts, etc., in such a manner 
that the temperature in all parts of the oven will 
be uniform, for which reason it is necessary to 
make sure that the temperature of the coldest 
corner is somewhat above the critical range, which 
will serve to safeguard oscillations in these loca- 
tions. 

Preparations for Castings for Annealing. 

In order to anneal the hard-iron castings that 
have previously been barreled, or sand-blasted, 
chipped, gates ground off and inspected, they are 
packed in cast-iron pots where they are surrounded 
by an oxidising packing. The packing has a dual 
function ; to furnish oxygen through whose agency 
the castings will be decarburised to the extent 
that is possible, and to avoid kiln-warp—that is, 
prevent the castings from distorting. The usual 
packing consists of a predominating proportion 
of inert material, such as ground air- or blast- 
furnace slag, pulverised firebrick, etc., to which 
has been added iron oxide in some form, such as 
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rolling-mill scale, hammer-scale, etc. .The pots, 
or stands are sectional, and each comprises a cast- 
ing which forms its bottom upon which four or 
five sections are superimposed. Each section con- 
sists of a rectangular or circular ring about 
1} in. thick, and varying in size at diffe-eat 
plants, depending upon the dimensions of the 
castings to be annealed, but averaging, if rectan- 
gular, about 14 in. by 24 in. by 14 in. high. In 
building up a high stand a ring is placed on the 
stand bottom, and then carefully filled with cast- 
ings that are surrounded with packing. V.hen 
the ring is completely filled, it is hammered on 
the sides with a light sledge, in order that the 
packing will run down and fill in all voids. The 
second ring is then placed upon the first one, and 
this is filled in the same manner, whicb procedure 
is followed until the stand of four rings is com- 
pleted. The top ring is filled with castings only 
to about two-thirds of its height, for if they were 
brought to the top they would be exposed to the 
oven gases. Instead, the top third of the ring is 
filled with packing, and this in turn is covered 
with an iron plate. The top, and all joints in the 
stand, are then mudded or luted in order to pre- 
vent the entrance of the oven gases, after which 
the stand is lifted up by the Dateien trek and 
placed in position in the oven. 

The annealing-ovens are usually of rectangular 
shape, and vary in capacity from 15 tons ‘or a 
very small oven to 50 for the largest ones. ‘Their 
average capacity is about 25 tons. The usual fuel 
is bituminous coal, but hard coal, powdered coal 
or oil are used. These ovens are being standard- 
ised and designed with a determination of secur- 
ing uniformity of temperature throughout. ‘he 
flues are not only being properly proportioned for 
the draft used, but the flue openings so dimen- 
sioned that the heat can be drawn to any part of 
the oven in amounts sufficient to equalise tem- 
peratures, while provision is made whereby they 
can be easily kept clean. In the plants of the 
Association practically all the ovens are under 
pyrometer-control, and equipped with a central 
station where it is possible at any moment to 
ascertain the temperature at the hottest and 
coldest part of any oven, while a master pyro- 
meter is used as a check on those that are per- 
manently located. Air-furnace and annealing- 
oven operations have also developed from ex- 
tremely crude methods to intelligent control, and 
this in large measure accounts for the improve- 
ments in the uniformity of the product. 


Length of Annealing Time and Temperature 
Limits. 

In annealing, the castings are brought “to tem- 
perature,” that is, to 1,550 deg. Fahr., or as high 
as 1,600 deg. Fahr. if thought best, as rapidly as 
it is deemed they can absorb the heat. Too great 
a forcing of the heat during this period is avoided, 
for if it is done the rings expand much more 
rapidly than the material within them, thus 
leaving a space between the ring and contents 
allowing the packing to bleed down from the top 
toward the bottom of the stand, lessening the 
compactness in the upver rings. In average prac- 
tice it takes about 48 hours for the oven to arrive 
‘* at temperature.’’ The temperature of anneal is 
then maintained for a minimum of 48 hours, the 
time recommended being 60 to 72 hours. Firing 
is then stopped and the oven sealed tight in order 
that the castings will not cool faster than from 8 
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to 10 deg. per hour while passing through the criti- 
cal range. To safeguard this very important de- 
tail, this rate of cooling is maintained until the 
pyrometers indicate that the oven temperature is 
less than 1,100 deg., for, on cooling, the castings 
are liable to be some 200 deg. higher than indicated 
by the pyrometer in the oven. After the tempera- 
ture has been lowered to that point an opening is 
made in the front of the oven in order to allow 
it to cool more rapidly, for the reason that once 
the castings are at a temperature under the criti- 
cal range no change can take place in their struc- 
tural composition, so the only remaining precau- 
tion is to see that the castings do not cool so fast 
that internal strains can develop in them. From 
the foregoing, it can be readily seen that the 
average length of anneal ocup‘es about seven days. 

From theoretical as well as practical considera- 
tions the writer does not believe that there is a 
possibility of safely lessening the time for this 
operation by much more than one day without 
taking chances. He has designed an oven in which 
the temperature of 1,600 deg. can be easily 
attained in 25 hr., and he is aware that when 
the composition of the hard-iron castings is such 
that the hard carbide is in its most unstable con- 
dition that even less than 48 hr. will suffice for the 
precipitation of the carbon, so that these two 
periods can be reduced somewhat, but danger is 








Fic. 3.—Fracture SuHow1ne WiptH oF 
DecarBuRiIsep Rim. 

ever present if liberties are taken witb the cooling 
through the critical range. In order then to safe- 
guard the consumer as well as his own reputation, 
the manufacturer should make no serious attempt 
to shorten the anneal unduly. The annealing 
capacity sbould be such as to make the attempt 
unnecessary. If it is made, however, then the 
pyrometer element should be inserted directly into 
the centre of the pot, placed for that purpose in 
contact with the side-wall of the oven, in order 
better to determine when the castings have 
actually arrived “at temperature’’ and the 
moment when he can commence to record the time 
the temperature can be started on its downward 
course, which procedure will enable him to operate 
more closely and accurately. 

From what has preceded it should be evident 
that the second step in the manufacture of these 
castings should not be known as an annealing 
process, but more appropriately as a conversion 
process. The dominant function of an anneal is 
to obliterate course crystallisation or an unsuit- 
able one, and replace it by the most suitable that 
it is possible to produce in the object treated, and 
incidentally remove internal stresses. Annealing 
does not imply structural changes in the piece 
when cold, aside from grain-size and grain-refin- 
ing. In the annealing of malleable-iron castings 
the dominant object is to convert white, hard iron, 
in which all of the carbon is combined, into a 
soft, tough, ductile iron in which no part of the 





carbon is in that state. In order to achieve this 
it is necessary to maintain for a sufficient length 
of time a temperature just in excess of the critical 
range, which, as has been pointed out, coincides 
closely with that at which grain refining occurs, 
so it happens that during the conversion both 
objects can be practically attained. 


Appearance of Fracture of Test Pieces. 

It requires an extended experience before one 
can tell from the fracture of the iron what may 
have caused its abnormal condition, which is one 
direction in which great progress has been made. 
When a normal, well-annealed piece of malleable 
iron is subjected to a steady, direct pull in a test- 
ing-machine, a point is reached at which the crys- 
talline grains of which it consists are elongated 
permanently, the stretch continuing until fracture 
takes place. If the fracture is examined it will be 
seen that the grains have elongated into finely 
pointed spines which give what is called a “tooth ”’ 
to the fracture. When light falls obliquely on such 
a fracture, there is produced a play of colours that 
yields a sheen caused by a reflection from the 
points and sides of the spines and the shadows that 














Fic. 4.—Picturs-FrRAME Fractures 1x Low- 
Sriicon-CarRBoN-MANGANESE SPECIMENS. 


fall between them. As the grains in the decar- 
buris ed rim are more ductile than the rest of the 
metal in the section, they will elongate to a 
greater extent, and if the fracture is held in cer- 
tain directions to the light, the width of the de- 
carburised rim can be seen by contrast, its colour 
appearing under those conditions a little lighter 
than the rest of the section. (See Fig. 3.) 

This explanation is made and entered into be- 
cause such a rim or border must not be confused 
with and mistaken for the character of fracture 
that has a well-defined frame, that is, a border 
having not only a sharp line of demarcation be- 
tween it and the core of metal which it surrounds, 
but an appearance wholly distinct from it. If the 
writer were asked to pass judgment as to the 
quality of a piece of malleable iron, based upon 
either the appearance of its fracture, or what 
would be shown by a polished and etched section 
under magnification, he is positive that he could 
render a more reliable opinion in the case of the 
former than would obtain in the case of the latter. 
The reason lies in the fact that even in a non- 
ductile product it is possible to have an absolutely 
normal! structure, one which consists of a matrix 
of ferrite or carbonless iron ; throughout which are 
uniformly distributed nodules of free carbon, such 
as shown in Fig. 1, while if the fracture is as has 
been described, a normal structure at least can be 
predicted. If the ferrite is not ductile, then the 
crystalline grains will not elongate, with the result 
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that we obtain a structural appearance that would 
be interpreted by those not familiar with the facts 
as belonging to a piece that had been insufficiently 
annealed. It has already been stated that when 
the silicon is too low a steely fracture will result, 
and also that the metal is liable to be unsound. 
In making this statement the writer is assuming 
that the silicon is low, not because too little was 
used in the charge, but due to excessive elimina- 
tion in the air-furnace. In such cases the low 
silicon will be accompanied by Jow carbon and 
manganese. 


Picture-Frame Fractures. 

Very frequently certain low-silicon-carbon-man- 
ganese compositions will yield what are known as 
picture-frame fractures, such as are shown in 
Fig. 4, which are typical and have the following 
composition: Silicon, 0.54; phosphorus, 0.162; 
sulphur, 0.053; manganese, 0.108; total carbon, 
-This piece when polished and etched showed 
the following characteristics: A decarburised sur- 
face border, an inner ring of coarsely laminated 
pearlite, and within this a core corresponding in 
structure to that of normal malleable iron. It is 
the presence of this ring of pearlite whose duc- 
tility is so much less than that of the metal in 


ground off of one side of hard-iron samples and 
upon annealing the frame was in evidence equally 
on all sides. It is believed that the following facts 
are pertinent to the situation: Not only do certain 
compositions affect the ductility of ferrite, but 
the same is the case with a pearlitic structure. 
We can have ferrite that will elongate into very 
long spines and ferrite that will fail to elongate 
at all. We can have a pearlitic grain that can be 
ductile and those that are not. The foregoing is 
stated because the writer believes that whether or 
not a frame will be produced in the fracture de 
pends upon the breadth and ductility of the pearli- 
tic ring, because a siight pearlitic ring can be 
present within a decarburised border without a 
picture-frame fracture being produced. It is his 
belief that whether there will be a pearlitic ring 
or not depends upon the rate of surface-decarbur- 
isation, as compared with the rate at which a dis- 
sociation of the cementite takes place. When con- 
ditions are such that there will exist a region be- 
tween the decarburised-surface border and the 
core that will have a carbon-content of about 0.90 
per cent., equilibrium seems to be established in 
this region, and if any carbon passes from this 
region to the decarburised border it is replenished 
by carbon from the core. 
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either the decarburised border or core that pro- 
duces on fracture the sharp line of demarcation 
between frame and core. While in this particular 
fracture the frame is fiery bright and finely crys- 
talline and the core black, there are picture-frame 
fractures that show various colour characteristics 
of frame and core, but it will be found that in- 
variably the frame has its pearlitic ring of greater 
or less breadth. The pearlite is not always coarsely 
laminated, but, as a rule, has the appearance and 
consists of an amount of pearlite that would corre- 
spond to a 0.35 per cent. or 0.45 per cent. normal- 
ised carbon steel. 

If the sulphur in the hard iron is unduly high 
and particularly if not well balanced by the man- 
ganese, the castings will almost invariably show 
a “picture-frame ”’ on the fracture, and especially 
is this true if the temperature of anneal is too 
high for such a composition. If the manganese 
is too high and not well balanced by the sulphur, 
the same result will follow. While space is not 
available to enter into a full discussion of what 
has been discovered in regard to picture-frame 
fractures, there are some points that can be re- 
corded. There are some compositions that unques- 
tionably have frame-producing tendencies. These 
compositions will not produce a frame when 
annealed in an atmosphere that is not oxidising. 
The surface structure of the hard-iron has nothing 
to do with the problem; the writer has had } in. 


Successive STacesor ANNEALNG. 
The Pearlite Ring. 


The writer believes that such is the case, and is 
of the opinion that perhaps the samples shown in 
Fig. 5 may have a bearing on the case. A well- 
annealed bar was cut into eight pieces. A section 
from the first piece was polished and etched, and 
the other pieces all packed together and given 
another anneal. The second specimen was then 
prepared like the first. The remaining six were 
then given a third anneal, and the third piece 
polished. As this procedure was continued, it 
follows that the eighth bar had eight separate and 
complete anneals. It will be noted that its very 
faint pearlitic ring which shows whitish and very 
faint in the once-annealed bar, is very distinct 
and well defined in the second and that it is wider 
and further in toward the centre. It will be seen 
that with each anneal the pearlitic ring has 
widened and has a smaller periphery. As it was 
found that with each anneal the total carbon- 
content decreased, it is plain that once the pearlite 
ring has formed, it does not act as a seal for the 
passage of. carbon from core to surface, and that 
the width of the pearlitic ring is built up and 
added to more quickly from the core than it is 
robbed of carbon by the decarburised border. The 
matter can be summed up as follows: If conditions 
are such that a region containing about 0.90 per 
cent. or less carbon is formed, this region, while 





748 


permitting carbon to migrate or diffuse through it 
will at the same time be incapable of having its 
carbon precipitated. Under proper conditions the 
region can alter its position and increase in extent. 
For such a region to have a start it is essential 
that there be a very substantial difference in car- 
bon content in two parts of the section. 


Structure of High-Strength Malleable Iron. 

Malleable cast-iron of very high strength accom- 
panied by a ductility that can be considered good 
enough for certain purposes, has already been 
mentioned. While no effort has been made to ex- 
ploit this product as yet, it would appear to the 
writer that there is a very large field in which it 
could be used to advantage. This material can be 
made with uniformity, and it is believed from 
experiments that have been under way for some 
time that a 90,000 lbs. ultimate and a 10 per 
cent. elongation might be uniformly maintained. 
The structure consists of a ground mass of 
pearlite, in which are more or less uniformly dis- 
tributed nodules of temper carbon. The structure 
readily explains why the product is of high 
strength. 

Effect of Heating Malleable Cast-Iron. 

As it is frequently necessary to heat the finished 
product for the purpose of straightening it, for 
galvanising and other purposes, it may prove in- 
structive to see what happens when an annealed 
piece of malleable iron is heated up to and beyond 
the critical range. Ten pieces were cut from a 
normal, well-annealed bar. The pieces were then 
placed in an annealing oven that could be 








Fie, 6.—Bar Maeniriep Seven DiaMeTERS 
to SHow Carson DistRisvuTion. 
controlled with great accuracy. When the 
pyrometer registered 1,250 deg. Fahr., one 
piece was withdrawn and allowed to cool in 
the air. When the temperature reached 1,300 


deg. Fahr. another piece was withdrawn. The 
other pieces were withdrawn at temperatures 
of 1,350, 1,400, 1,450, 1,475, 1,500, 1,550, 1,600, and 
1,675 deg., respectively. An examination showed 
that increased amounts of pearlite resulted as the 
temperature was increased, and nearly all of the 
temper-carbon had been dissolved. It follows that 
for straightening, brazing and other operations 
that necessitate the heating of a malleable-iron 
casting, the temperature used should be well under 
1,400 deg. Fahr. 
Common Fallacies. 

The fallacies that have been handed down and 

accepted by many of the engineers and consumers 
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as true are numerous, but the following only will 
be touched upon, as they are the most important: 

(a) The strength of malleable-iron lies in the 
‘skin. When it has been removed the remainder 
of the metal is found to be very inferior and not 
dependable. 

(b) During the anneal, the elimination of the 
carbon is confined to the surface, and the amount 
removed from the rest of the section is inconse- 
quential. 

(c) When the section of a casting exceeds 
§ in. in thickness it cannot be annealed through- 
out. 

Concerning item (a), the data in Table 1 will 
prove of value. 





Taste I. 

Ultimate Per cent, 
Mark. strength, lb, elongation 

per sq. in. in 2 in. 

12-2-1 52,084 i7.50 
12-3-1 47,182 10.00 
12-3-2 51,107 17.50 
12-4-1 56,732 14.00 
12-5-1 46,482 17.00 
12-5-2 52,246 23.00 
12-6-1 47,889 19.00 
12-7-1 48,080 18.00 
12-7-2 49,640 18.00 








Nine regular test bars were machined until the 
decarburised surface was removed. hese bars 
were all from different heats and marked as indi- 
cated in the table. It is obvious and must be 
acknowledged that the metal in the decarburised- 
skin is more ductile than the core, so when a bar 
fails it must be conceded that it is the core that 
has parted first, for the reason that the metal in 
the skin has not at the instant of fracture reached 
its maximum elongation. Aside from the foregoing 
we have the practical evidence that presents itself 
in the case of the automobile industry in which 
thousands of tons of machined malleable-iron cast- 
ings are used annually on parts that receive in ser- 
vice great abuse, such as wheel-spindles, etc. On 
the other hand, the writer not only admits that 
when the skin of some malleable-iron castings is 
machined, the remaining part is worthless, but 
admits as well that the castings would be such with 
the skin on. This, unfortunately, will continue to 
be the case until the purchasing agents cease to 
shop around and make contracts with price as the 
basis rather than quality. 

Taking up item (b) the writer can, without en- 
cumbering this paper with the large amount of 
data he has on the subject, prove the falsity 
of this contention. In the figures quoted in the 
complete paper, for bars of over 52,000 Ibs. 
ultimate strength and over 20 per. cent. elongation, 
there are two bars, one of which has a carbon 
content of 0.72 per cent. and the other of 0.82 per 
cent. Apart from this there are fourteen with a 
carbon content of 1.50 and under. It has already 
been pointed out that the carbon in the hard-iron 
must be kept up toa certain figure, failing which 
the castings will not only be difficult to run, 
but contraction-cracks will spoil them. If we 
assume, in the case of the first two bars 
referred to, that the carbon was reduced by one- 
half, then in the bar that had but 0.72 
per cent. carbon, the carbon in the hard- 


iron from which it was cast must have been 1.44 
per cent., and we all know that it would be almost 

















impossible to run such work, to say nothing of 
subsequently annealing it. ln a -in.. diameter 
annealed bar such a low carbon content is unusual, 
but it proves the point that is being made, never- 
theless. The writer has polished the section of 
two j-in. bars and has photographed them at about 
seven diameters. One of these is shown in Fig. 6, 
and will furnish an idea as to how the carbon is 
distributed throughout the section, and indicate 
that the carbon does not vary by uniform grada- 
tion from surface to centre, but in one region can 
vary slightly from what it may be in another. 
This does not signify that in the regions of highest 
carbon content the carbon has not been lowered 
through diffusion into its contiguous region, for 
many investigations have shown that this is just 
what does happen. 

ltem (c) can be disproved in a few words. We 
know that in order to break up the hard carbide 
in white-iron it is simply necessary that the cast- 
ing be not only heated until the iron is in an 
austenitic condition, but maintained at that tem- 
perature for a certain interval of time. To state 
that thick castings of white-iron cannot be annealed 
is to state that they cannot be brought to a uni- 
form temperature throughout and maintained at 
that temperature. Such a claim would be an 
absurdity. 

For the benefit of those who labour under the 
impression that malleable iron is a _ product 
unsuited for any but small castings, the writer 
would say that he has a photograph of a casting 
5 ft. long, 23 in. bigh, with some of the sections 
3 in. thick. The metal when well made, can also 
withstand great abuse. Irrespective of how good 
the metal may be, as shown by physical tests on 
bars and wedges, patterns are often furnished so 
outrageously out of proportion that the good quali- 
ties of the metal can easily be destroyed and too 
frequently the metal is blamed when the design 
is at fault. These troubles are overcome as far as 
possible by a thorough study of the best method 
of gating the casting, in order that no evidence 
of shrink may be present in any part. Research 
has made considerable advance in this direction 
and well-placed, well-proportioned shrinkage heads 
are now generally used. Not infrequently, in the 
case of such castings as the ones referred to, the 
sprue, runners and heads weigh about as much as 
the casting. 





SYNTHETIC CAST IRON.—Thig is the name given 
in France to castings produced in the electric furnace 
from steel scrap, with suitable additions to increase 
the carbon content of the metal. According to M. 
Pinot the process was extensively used in France for 
Taking shells, the monthly output since the middle of 
1916 having been 7.500 tons. A Paper was read 
on the subject at the recent annual meeting of the 
Iron and Steel Institute. 


ANALYSES OF AMERICAN’ HIGH-SPEED 
STEELS.—Mr. Edward W. Rettew, after a careful 
study of a considerable number of analyses of high- 

eed steels representative of present American prac- 
tice found the following limiting percentages (the per- 
centages to be specified as suggested by him being 
shown in brackets in each case):—Carbon, 0.60-0.70 
(0.65); manganese, 0.15-0.40 (0.30); phosphorus, not 
over 0.015 (under 0.010) ; sulphur, not over 0.015 (under 
0.010); silicon, not over 0.30 (0.20); chromium, 3.50- 
4.50 (4.00); tungsten, 16.00-18.00 (17.00); vanadium, 
0.65-1.05 (0.85). 
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The Works Manager and the 
Progress Department.—lI. 





By Wim H. Hiscox. 


The popularity of the progress system of factory 
organisation has greatly increased during the past few 
years, as is evidenced by the fact that the Progress 
Department is being instituted in the majority of the 
engineering factories of the country. It may in- 
ferred, therefore, that the importance of this depart- 
ment is generally appreciated, but actually, although 
the need is recognised, the importance seems to be 
interpreted by different works managers in varying 
degrees. Kach manager has his own ideas as to what 
constitutes the functions of the department, and the 
position it should occupy in the organisation of his 
factory. In view of the diversity of those ideas, as 
made manifest in different factories, it ig proposed, in 
these articles, to consider the attitude of various 
managers towards their Progress Departments, and the 
ultimate effect of that attitude upon the efficiency of 
the department. 

The first illustration is furnished by the works mana- 
ger who, forced by circumstances to recognise the need 
of the Progress Department, grudgingly grants certain 


. facilities for its establishment, but restricts its efficiency 


and usefulness by insisting upon a personnel of low- 
rated and untrained men. This manager, who is of a 
type now happily becoming more rare, classifies his 
clerical and administrative staff as ‘‘ non producers,” 
and as such to be remunerated at the lowest possible 
rate. He has very elementary ideas as to the duties 
of the Progress man, which he considerg are non- 
technical, and can be performed by a ‘“‘ semi-skilled ”’ 
man. He derides the notion that a Progress man must 
be specially trained to perform what is required of 
him in an intelligent and an efficient manner, and con- 
siders that labourers and handy men (providing they are 
able to read and writes are quite competent to perform 
the duties appertaining to the Progress Department. 

From this it will probably be inferred that the 
standard of efficiency desired, and the importance of 
the duties involved, are of a distinctly low-grade char- 
acter, but such is not the case. The Progress Depart- 
ment, no matter under what circumstances it is estab- 
lished, must of necessity speedily come to grips with 
problems of the highest importance. Even “ chasing,’ 
the least technical of the duties involved, presentz 
problems which extend to the trained man, and the 
manager of the type under review speedily becomes 
aware of the fact, at the same time attempting to force 
his Progress Department to undertake duties which, by 
reason of the low status occupied, and the mediocre 
quality of the personnel, the department is absolutely 
incapable of discharging. 

One cannot blame the manager for endeavouring to 
make his Progress Department undertake the duties 
which come within its purview, for obviously he has no 
choice in the matter. The quarrel with him is, how- 
ever, that he either cannot or will not realise that his 
own policy is at fault, and that as a consequence he 18 
working on totally wrong lines in the endeavour to 
bring the department to something approaching effici- 
ency. His opinion regarding the class of man required 
has undergone no change, and he uses his own mediocre 
Progress Department (which in reality is not a Progress 
Department at all) as an illustration to prove the worth- 
lessness of the Progress <ystem generally. The manager 
who is short-sighted enough to attempt to establish a 
Progress Department on these lines very rarely has the 
courage to acknowledge his error by reconstructing the 
department in accordance with more enlightened ideas. 
On the contrary, he seeks to justify his initial venture, 
and attempts to “‘strengthen’’ his Progress Department, 
not by the inclusion of experienced men, but by adding 
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to the mnel what may be termed the “ misfits "’ of 
other departments. The Progress Department really 
should be of great service to the works manager, and 
should considerably lighten his labours, but the depart- 
ment established and conducted in such a manner as 
the one under review, instead of so doing, on the con- 
trary intensifies his labours. The manager every week 
wastes hours over matters which, in a well organised 
factory, would never be referred to him. Numerous 
foremen’s conferences, unnecessary for the most part 
when the Progress Department is efficiently carryin 
out ite duties, occupy many hours of highly-rated 
officials’ time each week, thus proving that initial 
cheapness more often than not provokes ever increasing 
expense, apart from the loss incurred in the failure to 
increase output 

The works manager’s lack of appreciation of the Pro- 
gress man’s duties is responsible for many ly con- 
ducted and inefficient progress departments, but it is 
not only by staffing the department with untrained men 
on a low rate that this lack of appreciation is made 
manifest. There is another type of manager who is 
equally at fault, although from a different standpoint, 
and this is the individual who, whilst admitting the 
technical qualifications, still under-estimates the import- 
ance of the department. In this case the conditions are 
entirely different. The department is fairly well 
organised, and the personnel, if not composed of high- 
rated men, is at any rate com of men of a 
distinctly higher grade than those in the first illustra- 
tion, by which is meant that business qualifications are 
taken into consideration. Unfortunately, however, the 
limitations imposed upon the activities of the depart- 
ment do not permit of its achievements reaching a very 
high level, which means that, once again, it is a Pro- 
gress Department only in name. 

The officials of this department have what is com- 
monly called a “‘ soft time,’’ which state of affairs does 
not, however, appeal to the ambitious man. A certain 
standard is set up, and no attempt is made to rise 
beyond that standard. The officials are usually dubbed 
‘* Progress clerks,’’ and their duties lie in the direction 
of compiling records, and “‘ chasing ”’ material under 
the direction of the various shop foremen. The charts 
and forms are compiled from information derived from 
the shops, by means of delivery notes, etc., and the 
onus is upon the shop foreman to inform them when 
certain material requires chasing. Their work, in the 
maip, consists of “‘ has been’’ rather than “to be,” 
the shops controlling the Progress Department instead 
of vice verea. 

A department of the description given is certainly 
not a force to be reckoned with in the words organisa- 
tion, and, as a consequence, its status is very 
low. It has very few responsibilities, and no authority. 
It cannot control, for it has nothing to control, and at 
the best it is nothing but a linking-up department. 
Even the linking up ig governed by the various shop 
foremen, for, should one of them omit to acquaint the 
Progress Department of his requirements from another 
department, then obviously the linking up process falls 
through. Such a department is of no practical value 
either to the departmental foremen or to the works 
manager. It certainly does not accelerate the progress 
of work through the shops, for the chasing work it 
carries through could be handled more expeditiously 
by the departmental staffs. It is difficult to see how 
any enlightened works manager can tolerate a Progress 
Department working on these lines, and yet euch is the 
case in some of the largest engineering concerns in the 
country. The works manager must be held personally 
responsible, for he it is who fixes the limits to the ac- 
tivities of the department. 

The conditions are demoralising; the Progress man 
has no incentive to improve himself, and seizes 
any opportunity of transferring his activities to where 
they will receive recognition. As the standard of im- 
portance ig limited, so also in like proportion is the 


standard of remuneration, for there is nothing in the 
achievemente of the personnel of the department which 
will warrant an increase of salary. Thus ambition is 
stifled, and this is fatal to the well-being and efficiency 
of the department. 

It will thus be seen that manager number two has 
not achieved any better result than manager number 
one; in fact, it may be said that his standard is really 
lower, for he is literally paying money away for which 
he gets no return. e departmental foremen still 
occupy the greater portion of each day with adminis- 
trative work, which does not tend to improve the 
facilities for economical production upon which they 
should concentrate. 

Another point of importance to the Progress 
Department is the support of the management, 
without which, no matter how highly organised and 
efficiently conducted it may be, the department cannot 
possibly succeed. The class of works manager whose 
attitude in this connection is open to criticism, is more 
numerous than those in the previous illustrations, and 
is also more important, seeing that this type of manager 
realises the need for the department, recognises its 
value, and sets upon it a very high standard. 

It is in connection with the last phrase that excep- 
tion to his attitude must be taken, for having set the 
standard, he does not attempt to assist the department 
to attain it, and the standard being set so high, the 
department cannot reach it, unassisted. This may ap- 
pear to be a reflection upon the capabilities of the 
department, but anyone thoroughly understanding the 
difficulties encountered in progress work will appreciate 
the necessity for the backing of the management. 

No department in the works organisation is 80 com- 
pletely misunderstood, and, consequently, so subject to 
opposition, as the Progress D ment, and when it 
has been established in such a way as to make its 
effeat felt throughout the factory, then foremen and 
other high officials begin to realise that it ig a force 
to be reckoned with. They can no longer perform their 
accustomed tasks in the good old-fashioned way, un- 
challenged by all save the ‘works manager. New 
methods of routine are introduced, matters over which 
they had supreme control are taken away, and they 
view, first with distrust and then with alarm, the ever- 
increasing activities of the new department. 

For this new department assumes responsibility for 
delivery and output, and the shop foreman is told what 
to do, and when to do it. What he is not told is how 
to do it; that is still his privilege. His chasers and 
runners are taken from him, being transferred to the 
new department, and his shop clerks suffer a like fate. 
He is not grateful for the help afforded him; on the 
contrary, he resents it, and although erless to arrest 
the growing influence, he does all he can to combat it. 
The foreman in the past was all-powerful. At the pre- 
sent his power has scarcely diminished, and with these 
wrongs rankling in his mind he is dangerous. It must, 
therefore, be agreed that o ition from this source 
cannot be ignored. The Progress Department is not 
antagonistic to the foreman, but the latter chooses to 
think otherwise, and against such an opinion the 
department can do little, except with the support of 
the ment. 

The new Progress Organiser often asks for a free 
hand, and he sometimes gets one decidedly too free. The 
manager leaves him severely alone, and he has to fight 
his battles unaided. Here he is at a grave disadvan- 
tage, for being a newcomer he naturally is not so con- 
versamt with the factory conditions and customs as the 
old stagers who form the opposition. This opposition 
is not open ; on the contrary, he receives many protesta- 
tions of assistance, but the opposition is there neverthe- 
less, and the moment it becomes that the man- 
agement is leaving him to find his own level, that op- 
position es more pronounced. The negative policy 


is usually pursued jn this respect, and the Progress De- 
partment has great difficulty in carrying out its duties. 




















Extensions to the Works of Sutcliffe, Speakman 
and Company, Limited. 


During the war Messrs. Sutcliffe, Speakman & Com- 
pany, who have had extensive experience in briquet- 
ting fine ores, adapted much of their machinery 
to producing brass stampings for shells. Fuse 
rings formed one of the chief items of produc- 
tion, of which they made some 35,000,000. The total 


weight of stampings turned out by the works on muni- 
tions account amounted to no less than 17,000 tons. In 
the early days the necessary extruded brass rods were 
supplied by the Ministry, but it was not long before 
they were wholly unabie to cope with the demand, and 
so brass workers generally, commenced to cast their 
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own, melting up for the purpose manly scrap, swarf 
for the most part only being used when heavy scrap 
was unobtainable. Brass working being an entirely 
new industry to Messrs. Sutcliffe, Speakman, there was 
no brassfoun at the Leigh Works, or indeed any 
shop which could be converted to such service. How- 
ever, their lack of know!edge of the trade proved an 
asset rather than otherwise, because they were at least 
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able to start free irom all prejudice in favour of any 
process or method of production, whilst they had 
before them the sibility of the economical utilisa- 
tion of almost obmied qvantities of swarf. It was 
at the samie time recogmised that to melt this swarf 
would entail a loss of anything from 12 per cent. to 


20 per ceut. On the other hand, an important factor 
in tavour of the swarf was that a more uniform metal 
was obtainable (the desideratum being a 60—40), 
whereas heavy scrap frequentiy contained a large per 
centage of castings in which a high tensile strength had 
not been imperative. The analysis might, and often 
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does, vary considerably with each cast made from such 
material. 

Messrs. Sutcliffe, Speakman decided that in briquet- 
ting lay the solution of the economical use of swarf. 
When they had satisfied themselves by practical experi- 
ment of the commercial possibility of the process, they 
took the only available shop in the district—an old 
weaving shed—and laid down a foundry in which they 
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produced about 90 tons of rods per week, and in the 
meantime proceeded with the erection'of a new foun- 
dry on land adjoining their works. For all practical 
‘purposes, however, the brassfoundry and auxiliary 
shops take the form of an entirely self-contained works. 
It will be obvious that it will not be possible to 
turn to peaceful account much of the plant which has 
rendered such yeoman service during the war, buy 
for the most part the works lend themselves 
very readily for conversion to peaceful require- 
ments, being capable of turning out castings from the 
smallest parts up to almost any weight, and ao 
adapted for the manufacture of any and every class o 
stampings, or rather pressings, for that is what they 
actually are, it may be interesting to deal with the 
works as we ‘ind them to-day. As previously stated, 
they form an independent, block of buildings, A gp, 
on to Guest Street, where the offices, laboratory, an 
test department are situated. The shops are dis 
at right-angles to the foundry, which extends for the 
full width and lies at the rear of the works. The 
shops are covered by four bays, each 200 ft. long by 
30 ft. wide. The swarf is delivered to a. platform out- 
side, and extending for the full length, of the first, 
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particularly convenient for a foundry working at high 
pressure, as being mounted on a ron base, it is pos- 
sible to hold a spare, so that when repairs are required 
the furnace can be removed bodily and the spare put 
in, thus avoiding the loss of time incidental to effect- 
ing a repair on site. In the form of briquettes each 
pot with its preheater takes the full charge at one 
operation, and oxidation Josses are said not to exceed 
from 2 per cent. to 3 per cent. Blast for the larger 
furnaces is supplied by a separate fan. The 16 fur- 
naces are, so far as blast. is concerned, worked in two 
batteries, each from a Keith-Blackman fan. In the 
method of casting we find another d ure from 
standard practice. For special work it is a universal 
custom to cast from the first melt into ingots, to take 
an analysis, and then remelt for casting the billets. In 
the foundry under -1otice the content of the metal is a 
known quantity before it is charged to the pots, and 
the metal, so scon as it is brought down, is cast direct 
into ingots. As wi'l be seen from our illustrations, 
the chills are arranged in pits in front of the furnaces, 
27 in a pit with a pathway between each pair, and 
are served by an overhead telpher. After pouring in, 
the chiils (whick are mounted on swivels} are tilted up 





Fic. 3.—ANOTHER View IN Founpry; LarRGE FURNACES IN FOREGROUND. 


the mixing and briqnetting bay. In this bay heaps of 
swarf of about 60 tons are accumulated and are then 
thoroughly mixed by hand. From this mixture a 
sample cast is made and analysed, and thus the quality 
of the bulk is determined. Perhaps the better way 
will be to follow the swari in its passage through the 
works. After the mixing referred to, it is conveyed 
in barrows to a runner mill, where it is ground up with 
the necessary fiux and after grinding is put through 
a@ magnetic separator, of which two types are in ser- 
vice—the Rapid and the Ding. Each separator is 
equal to dealing with 1 ton of swarf per hour. The 
swart then passes to one of the two Sutcliffe-Speakman 
briquetting presses, by which it is converted into 
briquettes. The briquettes average 75 to the 
100 Ilbs., and the output of each press is 
1 ton per hour. As they are made the briquettes 
are piled on the floor and the heaps labelled 
with the analysig of the particular batch, which has 
already been determined from the test cast. As 
required, the briquettes are loaded into boxes, weighed, 
the required quantity of spelter added, and are then 
conveyed by barrow to the platform which extends 
the full length of the foundry immediately at the rear 
of the furnaces. Upon this platform also are provided 
bins for the coke, one bin serving two furnaces. 

The meiting plant comprises a Monometer furnace 
of 800 Ibs. capacity, three Morgan furnaces each of 
600 lbs. capacity, and 16 Mathew-Harvey furnaces 
each of 400 lbs. capacity. These last have been found 


by a girl passing down the path, the hottom drawn, 
and the rods pushed out and the bottom restored ready 
for the “ext cast. Two double sets of pits will be 
retained, but the rest of the foundry floor is being 
made up for casti At one end of the building the 
foundations are being got out for an Aliey-MacLellan 
compressor and a complete range of moulding machines 
is to be installed. 








GERMAN TIN SHORTAGE.—A U.S. Commerciai 
Report states that Germany has been suffering from 
a shortage of tin during the war. Substitutes were 
used wherever practicable, and everything possible was 
done to utilise old tin and scrap. Among other expe- 
dients a kind of lacquer, consisting of a solution of 
phenol and cresolin with formaldehyde and alkali, was 
excessively used. An alloy composed of zinc, cadmium 
and lead is still being employed as a substitute for tin 
for various uses. Works have also been extensively 
engaged in the recovery of tin by means of mechanical, 
chemical, and even electrolytical processes. Large 
quantities of tin have been recovered from discarded 
empty tins, and also from clippings found in old dump 
heaps. One of the most striking measures taken to 
secure tin from domestic sources was a proclamation in 
January, 1917, ordering the confiscation of organ 
pipes made of tin. Exception was made only in the 
case of or declared by duly authorised experts to 
have special intrinsic or historical art value. 
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Trade Talk, 


In order to carry into effect the amalgamation of 
the Workington Iron & Steel Company with the 
United Steel Companies, a resolution has Bo. passed 
for the voluntary winding-up of the former company. 

THERE were launched from Scottish shipyards during 
August 32 vessels of 55,386 tons. Of these, 29 vessels 
of 52,181 tons were built on the Clyde, one of 2,000 
tons at Dundee, and two of 1,205 tons at Aberdeen. 

Tue name of the British Westinghouse Electric & 
Manufacturing Company, Limited, has now been 
changed to that of the Metropolitan-Vickers Electrical 
Company, Limited. The certificate of the Registrar of 
pg Stock Companies bears the date September 8, 
1919. 

THe Garrep-Cavers CoRPORATION have issued 
licences for the use of their process at the smelters of 
the International Nickel Company, of Canada, Limited, 
the Tennessee Copper Company, and the Cerro de 
Pasco Copper Corporation. In regard to the latter con- 
cern arrangements have been made not only to utilise 
pulverised coal in the existing blast furnaces, but also 
in a new smelter to be constructed very shortly. 

Tne businesses of F. ©. Banister & Company, engi- 
neers, Royal Exchange, Manchester, and Coackley & 
Walton, engineeers, Spring Gardens, Manchester, have 
been amalgamated, and in future will be carried on as 
Banister, Walton & Company, Limited, 431-433, Royal 
Exchange, Manchester, and the Constructional Steel- 
worts, Trafford Park, Manchester. The directors are 
Mr. B. J. Pearce, Mr. F. C. Banister, Mr. P. Walton, 
and Mr. A. Statham 

Tue Bryru Sarsuitpinc & Dry Docks Company, 
Liirep, recently launched from their new shipyard 
the steel screw steamer of the “‘C” standard type, 
built to the order of the Shipping Controller (eventu- 
ally sold to the Claymore Steam Ship Company, Car 
diff). This vessel, which measures 331 ft., with a beam 
of 46 ft., is specially adapted for the general trade. 
This is the first vessel to be launched from the com- 
pany’s new yard, which consists of three building 
berths of 450, 420, and 386 ft. long respectively. 

Tne Lorp Mayor has received a letter from Mr. 
Lioyd Harris, the caairman of the Canadian Mission 
in “ondon, 1, Regent Street, describing the work of 
the Mission, which was established here by the 
Government of Canada to help in the reconstruction of 
Europe. ‘‘ Now that the war is over Canada feels 
that her efforts should be devoted to the a 
of a larger interchange of trade with the Mother 
Country. Canada net cnly seeks to find markets in 
Europe, more especiaily in the United Kingdom, but 
she has considerable markets to offer British manufac- 
turers. The Canadian Mission will give all the infor- 
mation and help in its power to enable British muni- 
cipalities to secure quotations from Canada for 
materials which they may require. 

Tue Federation of Civil Engineering Contractors, 
with Viscount Cowdray as president, has recently been 
formed, the members constituting practically all the 
large ctvil engineering contractors in Great Britain. 
The main object of this federation is to act collectively, 
through an elected council, in relation to the profes- 
sional institutions and public authorities, and to deal 
with trade unions and other labour organisations in 
regard to hours of work, rates of pay, and all other 
matters appertaining tc the employment of labour. 
This latter work must necessarily include a pene a 
‘tion in the work by conciliation rds, which may be 
alrendy constituted or whose constitution is now in 
contemplation. The secretary is Mr. E, J. Rimmer, 
and offices have been taken at 40, Broadway, West- 
minster. S.W.1 

THe prospectus of the British Industries Fair to 
be held in Birmingham, from February 23 to March 5, 
1920, has now been issued. The exhibition, which 
“is under the auspices of the Board of Trade, will be 


held concurrently with those in London and Glasgow, 
a feature will be that the inspection of samples will 
be open only to approved buyers, every exhibitor being 

iven the right to refuse entrance to his sample-room 
in regard to any visitor. For several years a British 
Industries Fair, organised by the Board of Trade, has 
been held in London, and during the past three years 
a similar fair has been held in Glasgow. The Board 
of Trade has sanctioned the holding of a fair at Bir- 
mingham next year. It is pointed out that those 
who intend to exhibit and apply early will benefit in 
the process of grouping. 

Despite Government assurances, the wire-nail manu- 
facturers in this country who have put down extensive 
plant during the war, now find themselves undersold. 
At the present price of wire in this country it is 
possible to produce wire nails at £30 a ton. 
The industry, however, claims that, if only time is 
given and the home market secured, it will be able 
to reduce costs so as to make it a competitive industry. 
Americans are, however, able to put wire nails on 
the market here at about £22 a ton, raw material 
costing them £18 a ton. Thig was represented to the 
Government, and the importation of wire nails has been 
prohibited except under licence. Now, however, the 
licensing system has been awolished, the wire-nail 
manufacturers cannot discover whether they are to be 
left to the mercy of an open market or protected as a 
key industry. 

Tue first order under the Profiteering Act, giving 
a schedule of the goods with which the local com- 
mittees will have to deal, has been issued by the 
Board of Trade. The local committees will 
hear complaints as to the prices charged for 
these goods. The list of scheduled goods in- 
cludes building materials, including bricks, hard- 
ware and ironmongery, light castings, milled lead and 
pipes, red and white lead, zinc, copper, tin and alloys, 
cast-iron pipes, wrought-iron and steel pipes, valves 
and fittings; electric cable fittings, plant. and meters; 
gas pipes, fittings, plant and meters; tar, struc- 
tural steel and ironwork, rolled joists, channels, 
angles, tees, bars and plates, and plant, tools and 
tackle required for the construction of buildings and 
public works. The order also applies to any other 
article coming within this class. 

Messrs. G. P. Watt, of the Magneto Steel and 
Wire Works, Penistone Road, Sheffield, have issued a 
new steel tempering chart, which, in a measure, is 
unique, having been reproduced as faithfully as possible 
from actual pieces of heat-treated tool al, this being 
the first time it has been achieved. To indicate the 
care taken to produce a reliable chart, it may be 
mentioned that the procedure was as follows:—{1) 
Steel machined to remove surface scale ; (2) steel hard- 
ened, then ground bright; (3) one piece tempered ac- 
curately to each of the temperatures indicated on the 
chart, the duration of the tempering process being 
the same for each piece and the same duration as 
would be given to the tempering of tools in ‘‘ Works 
Practice.” For those firms tempering in liquid baths, 
the tempering temperatures are indicated in both 
Centigrade and Fahrenheit. Temperatures are also 
shown for forging, annealing, normalising, and hard- 
ening tool steels. 

SPECIAL interest attaches to a memorandum on import 
duties and the engineering industry submitted to the 
Prime Minister by Mr. D. A. Bremner, director of the 
British Engineers’ Association, in view of the public 
attention now centred in Mr. Lioyd George’s statements 
in regard to the Government’s trade policy. The 
council of the association, at a recent special meeting, 
passed the following resolution :—‘‘ Resolved that the 
director be and is hereby instructed to inform the 
Prime Minister that this Council is of opinion that, 
whatever may have been the merits or defects of Free 
Trade in the past, the great changes that have taken 
place in the industrial and economic situation through- 
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out the world demand a complete reconsideration of 
the fiscal policy of this country, in the light of the 
facts and the tendencies of to-day, and that some 
measure of protection—in certain cages going beyond 
mere anti-dumping legislation—will have to be pro- 
vided for the a industry if it is to thrive to 
the extent required to afford any prospect of fulfilling 
the new etandard of life expectations of the work- 
people engaged in it. 

Tue following awards have been issued by the Board 
of Referees under the Finance Acts (Excess Profits 
Duty) :—Ferro-Concrete Shipbuilding.—1l. In the case 
of a company, statutory percentage increased to 15 
per cent.; in any other case, to 15 per cent. plus 2 
per cent.; for the purposes of sub-section (2) of sec- 
tion 41 of the principal Act, 15 per cent. plus 1 per 
cent.; with the addition of 3 per cent. for the pur- 
poses of sub-section (1) of section 41 of, and para- 
graph 4 of Part II. of the Fourth Schedule to, the 
principal Act. Supplies of Electrical Energy :—Com- 
pany, 7} per cents; other cases (a) for accounting 
periods ending prior to January 1, 1917, to 74 per 
cent. plus 1 per cent.; (6) for accounting periods 
ending after December 31, 1916, to 7} per cent. plus 
2 per cent.; except that for the a of sub-sec- 
tion (2) of section 41 of the principal Act the statutory 
percentage shall be 7 per cent. er 1 per cent. ; wi 
the addition, in cases 1 and 2 (b), for accounting 
ogee ending after December 31, 1916, of 3 per cent. 
or the purposes of sub-section (1) of section 41 of, 
and paragraph 4 of Part II. of the Fourth Schedule 
to, the principal Act. 

Since the armistice, Messrs. Sir W. G. Armstrong, 
Whitworth & Company, Limited, have largely extended 
their plant and scope for the manufacture of new 
types of A.W. pneumaiic tools. A portion of the 
works at Elswick has been devoted to this purpose. 
Armstrong-Whitworth have, of course, been manufac- 
turing pneumatic tools both for their own use and for 
others for many years past. They have consequently 
acquired considerable experience with tools of this 
nature, which have given long service under severe 
conditions in their own workshops and shipyards. 
The new A.W. pneumatic tools now being placed on 
the market are light and heavy hammers for riveting, 
chipping, caulking, holders-on, sand rammers, etc. 


They claim very simple design, simplicity of valves, ' 


a considerably heavier and quicker blow for the same 
weight of hammer, very little vibration, low air con- 
sumption, interchangeability, and durability. In addi- 
tion to the ordinary chisel blanks and rivet snaps, 
Armstrong-Whitworth make a non-tempering steel 
(P.N. brand), and also a shock-resisting chrome vana- 
dium steel (C.V. brand), suited for pneumatic toolwork. 

Ussection to the removal of import restrictions on 
firearms, cartridges, and component parts thereof, is 
taken by members of the Birmingham Gun Trade. The 
secretary to the trade (Mr. A. A. Edwards) has ad- 
dressed a letter 46 the Controller of Import Restric- 
tions, Board of Trade, in which he calls attention to 
the anxiety which the decision to remove the prohiti- 
tion has caused members of the trade, and points 
out that during the past five years the Birmingham gun 
trade has been entirely closed down, and the industry 
which has always suffered from the burden of re- 
strictions, has especially suffered from the fiscal policy 
of the past. At a meeting of the Birmingham Gun 
Trade, it was unanimously decided f demand from 
the Board of Trade that the import restrictions in so 
far as they concern the trade should remain in force. 
It will take at least twelve months for the trade to 
fully re-establish iteelf on pre-war basis, and in the 
meantime it is urged that for a period of six months 
at least, no alteration should be made as to the import 
question, and at the end of that period the members 
are perfectly agreeable to reconsider the matter and 
to discuss the question as to a proper arrangement 
being made. 


Tue Bumprnc InpusTries ConsuLTaTive Boarp, 
representing the architects, surveyors, building trades 
employers and operatives of the country, was recently 
formed by the Royal Institute of British Architects 
to concert measures to relieve the stagnation in the 
building trade. One of the first evils it has had to 
deal with is the excessive cost of building, due in 
part to the uncertain supply and the high prices of 
building materials. The Board has been in communi- 
cation with the Ministry of Munitions, and _ has 
accordingly passed the following resolutions and for- 
warded them to the Ministry of Munitions :—(1) That 
in the opinion of this Board the stocks of bricks and 
other building material (in excess of actual Govern- 
ment requirements), which are the property of, or are 
controlled by, the Government, should be sold in the 
open market with a reasonable margin above cost to 
cover expenses. (2) That in the opinion of this Board 
the building industry and its associated trades should 
now be and remain free of Government control or 
interference. The Board are unanimously of opinion 
that the speedy establishment of a free market in 
building materials will go far to improve the difficult 
situation which at present exists. 

Viscount Burnnam presided at the fifteenth meet- 
ing of the London and South-Eastern Employment 
Council, held at the Divisional Office of the Employ- 
ment Department, Ministry of Labour, Norfolk Street, 
Strand. It was reported that at the request of the 
Minister of Labour the Council had undertaken an 
inquiry into the causes cpemating to prevent the re- 
absorption into industry of the still very considerable 
number sf demobilised sailors and soldiers and ex- 
munition workers in meat of out-of-work donation 
from the Employment Exchanges. Amongst matters 
discussed were the provision of facilities for training 
disabled men and ex-sailors and soldiers who had not 
learned a skilled trade before enlistment; the Minis- 
try’s scheme for the industrial training of women; and 
the position of private employment agencies. On this 
last subject the Council held strongly the view that 
the existence of the national system of Employment 
Exchanges should render unnecessary the activities of 
voluntary organisations and fee-charging agencies. The 
Counci! noted with satisfaction a continued decline in 
unemployment, as revealed by the registers of the Em- 
—— Exchanges throughout the London and South- 

astern area. Employers can materially assist the 
objects which the Couneil has in view by making it 
their invariable practice to notify all vacancies to their 
local exchange. 

On September 4 Greenock commemorated the cen- 
tenary of the death of James Watt, the principal 
item in the celebrations being a public meeting in the 
evening, at which addresses were delivered by the 
Secretary for Scotland and Lord Inchcape. In the 
afternoon Mr. Munro, Lord Inchcape, and other dis- 
tinguished guests and prominent citizens were enter- 
tained at a civic luncheon, while in the forenoon an 
exhibition of paintings, portraits, relics and letters 
relating to Watt was opened in the Watt Monument. 
In his appreciation of Watt, Lord Inchcape declaimed 
that his work was the mainspring of the mechanical 
progress made in the past hundred years. His Lord- 
ship dealt with the special need of the present time 
to develop the industry of the country which Watt 
by his work had done so much to establish, and urged 
application to work on the part of those who lived 
by brain craft, as well as those who lived by manual 
labour. To those in anthority who preached economy 
he addressed the maxim that economy, like charity, 
should begin at home. Lord Inchcape concluded with 
an appeal to the young men of Greenock to follow 
the example of Watt in patient industry and deter- 
mination. The Secretary for Scotland summarised the- 


qualities of Watt as industry, thrift, modesty, justice- 
and vision, and added that these were the qualities 
which were required to-day for the salvation of a. 
world which was still reeling under the shock of war. 
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At the recent London conference of Engineering 
and Shipbuiidizg Employers’ Federation, the Federa- 
tion of Engineering and Shipbuilding Trades (Em- 
ployees) and the Amalgamated Society of Engineers, 
an agreement was reached regarding the question of 
hours in the shipbuilding and engineering trades. The 
conference lasted over six hours, and at the conclusion 
the following official statement was issued on behalf of 
both sides :—‘‘ After discussion it was mutually agreed 
to vecommend to the constituent bodies :—(1) That the 
working conditions on a 47-hour week should be ad- 
justed with the !east possible delay. (2) That a joint 
committee representative of the employers and the 
unions’ Negotiating Committee be appointed to investi- 
gate the economic relations of production to hours of 
work, and in this connection the methods of manufac- 
ture in the shipbuilding and engineering industries in 
this and other countries. (3) That in the meantime the 
application for a reduction of hours to 44 per week is 
adjourned. (4) That the chairman of the Joint In- 
vestigation Committee shall be a member of the Com- 
mittee and alternatively a representative of the em- 
ployers’ and a representative of the unions’ Negotiating 
Committee.’" The statement was signed for the Engi- 
neering Employers’ Federation by Sir Alan M. Smith, 
for the Shipbuilding and Ship-repairing Employers’ 
Federation by Mr. George Carter, and for the Negotiat- 
ing Committee by Mr. J. T. Brownlie as well as the 
respective union secretaries. 

Mvucu work has been done in recovering a small 
proportion of the vessels sunk during the war in home 
waters, but the methods used have been somewhat slow, 
costly and laborious. Some interesting experiments 
have recently been carried out on the raising of a ship, 
the s.s. ‘‘ Main,’’ which was sunk by gunfire from a 
German submarine in Luce Bay, in the South of Scot- 
land, during the war. The salvage operations were 
carried out by the Ardrossan Salva Company, 
Glasgow, who undertook to test some flexible pontoons, 
designed, patented and manufactured by Vickers, 
Limited, Barrow-in-Furness. The pontoons are made 
of special canvas and cables, and weigh, when com- 
pleted, only one ton, yet when inflated with air and 
submerged in water, are capable of lifting 100 tons. 
On the trials, two of these 100-ton pontoons were used 
and fixed to the stern post of the ship and inflated by 
means of an air compressor on a small tug. The 
vessel was slowly raised and beached ready for pump- 
ing out. The amount of rough handling which these 
canvas pontoons withstood was remarkable. One 
advantage is that when not in use they can be packed 
into a very small compass and stored in the hold of a 
salvage ship and need only be brought out when actu- 
ally required. From the information gained during 
these tests the designers are now nnn that pon- 
toons of 200 and 300 tons lifting capacity can be made 
in the same manner. They are already considering the 
possibilities of raising the ‘‘ Lusitania,’’ which would 
necessitate about 80 of these pontoons of a lifting capa- 
citv of 500 tons each. 

OrveRs for locomotives recently placed in this coun- 
try on behalf of the Indian State Railways include 
contracts for eighty-two 0-6-0 type to the Vulcan 
Foundry, Limited, of Newton-le- Willows ; seventy 
2-8-0 type to Kitson & Company, Limited, Airedale 
Foundry, Leeds; and twenty-six 4-6-0 type to the 
Hunslet Engine Company, Limited, of Leeds. The 
North British Locomotive Company, Limited, have an 
order for thirty broad-gauge and five metre-gauge loco- 
motives for the Bengal Nagpur Railway. Sir W. G. 
Armstrong, Whitworth & Company, Limited, are sup- 
plying twenty-five 2-8-0 type broad-gauge locomotives 
to the Bombay, Baroda and Central India Railway 
and seventeen 2-8-0 type broad-gauge locomotives to the 
Madras and Southern Mahratta Railway. Nasmyth, 


Wilson & Company, Limited, of Patricroft, Man- 
chester, have been awarded contracts for seventeen 
locomotives for the Burma railways, twelve for the 
Assam-Bengal Railway, ten for the Eastern Bengal 
State Railway, ten for the South Indian Railway, and 








nine for the Nizam’s Guaranteed State Railway. The 
Great Indian Peninsula Railway Company have also 
ordered from the North British Lecemsties Company, 
Limited, 100 locomotives for their broad-gauge lines, 
comprising thirty 2-10-0 type engines, sixty 2-8-0 type 
goods engines, and ten 0-8-4 ‘‘ Ghat ”’ tank locomotives, 
while the Vulcan Foundry Company, Limited, are to 
supply four standard passenger engines of the 4-6-0 
type. 

4 reductions are to take place, in the 
interests of national economy, in the personnel of 
Portsmouth Dockyard. In answer to a deputation 
representing all the dockyard towns, headed by the 
Mayor of Portsmouth, Dr. Macnamara recently s 
that it was impossible to provide work sufficient to 
maintain the present staff, as not only was there to be 
no more new construction, but repairs of warships, 
which had got greatly into arrears, now nearly 
been completed. It has been rumoured that the Ad- 
miralty intended sending merchant ships, taken over 
for purposes of the war, to the Royal dockyard for 
reconditioning to their ordinary trade duties. That 
would provide a large amount of work, and prevent 
immediate discharges, but up to the present no informa- 
tion had been received at the office of the Admiral- 
Superintendent at Portsmouth of the prospect of — 
such ships coming. Prior to the war the total strengt) 
of workmen at Portsmouth Dockyard was about 12,000. 
During the war it was increased to close on 24,000. 


The coming reduction is ex to be to pre-war 
strength. The latest figures from the local loy- 
ment Ex e show that of the men unemployed at 


Portsmouth about 80 per cent. are discharged soldiers. 
With a view to —— these work, a deputation from 
the Demobilised Soldiers’ and Sailors’ Association 
waited upon Dr. Macnamara, who promised that 
women having no dependents on them should be dis- 
charged from Admiralty establishments, and their 
places taken by demobilised Service men. This promise 
is now being carried out, and a great many women 
have recently been discharged, and ex-Service men 
taken on in their places. 





ne 





Personal. 





Tue late Mr. W. Holehouse, engineer, of Moor 
Dene, Bramhope, Leeds, left £8,461. 

Tue Late Mr. W. R. Corrrexp, a director of Hill’s 
Dry Dock and Engineering Company, Limited, left 
£17,454. 

Mr. CHARLES ALFRED MATHER, of Heathcote, Bootle, 
Lancashire, iron merchant, has left estate of the value 
of £60,241. 

Sm Giynn West has recently been appointed vice- 
chairman of Sir W. G. Armstrong-Whitworth & Com- 
pany, Limited. 

Mr. J. S. Hortmecs (Brymbo Steel Company, 
Limited) has been appointed a magistrate for the 
County of Denbigh. 

Tue gross value of the estate of the late Mr. J. B. 
Habershon, steel manufacturer, of Holmsfield, Kimter- 
worth, Rotherham, is £25,687. 

Mr. W. J. Hanns, O.B.E., has been appointed by 
the President of the Board of Trade to be Controller 
of the Profiteering Act Department. 

Mr. E. MarcuHant JENKINS, accountant at Vivian's 
copper works, Port Talbot, has started in business at 
Port Talbot as an iron, steel and metal merchant. 

Mr. JoHN Petrie RoBERTSON, engineer and iron- 
founder, Dundee, who resided at Eastbrook, Newport, 
Fife, left estate of the gross value of £31,403. 

Mr. ArtHUR RicHarps, J.P., director of Richards 
& Sons, Darlaston, has been appointed a director of 
the Liberty Shipbuilding and Dry Dock Company. 

Tue MrnisteR or Munitions has approved the 
appointment of Lieutenant-Colonel R. L. Corbett as 
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Deputy to the Director-General of Stores and Trans- 
rt. 

Mason Morrison, who won the Air Force Oross and 

the Oroix de Guerre, has been the recipient of a pre- 

sentation from the Radcliffe and Hauxley Soldiers’ and 

Sailors’ Fund. 

Mr. Gero. ArnswortH, of the Consett Iron Com- 
pany, Limited, was omy | presented with four hand- 
some silver salvers from the works officials on his re- 
tirement from the post of general manager of the firm. 

Smr BensaMiIn JOHNSON _~ tendered his resignation 
as Director-General of Factories, and the Minister of 
Munitions has accepted it with great regret. The 
Minister has appointed Mr. E. C. Given to succeed 
him. 

Mr. Anprew HETHERINGTON, a member of the staff 
of Messrs. Workman, Clark & Company, Limited, was 
recently presented with a gold watch and roll-top desk 
on the occasion of his leaving the firm after 23 years’ 
service. 

Tue late Mr. S. L. Dore, J.P., senior partner in 
Brooke, Dore & Company, metal merchants, 5, Fen- 
church Street, E.C., and managing director of Bald- 
wins, Limited, left estate of the value of £205,731, the 
net personalty being £153,374. 

Messrs. J. F. Carr and T. T. D. Geesin, electrical 
and mechanical engineers, 1, Montague Street, Russell 
Square, London, W.C., trading under the style of 
Carr, Geesin & Company, have dissolved partnership. 
My. Geesin continues on his own account. 

Mr. G. J. ALLAN has been appointed to succeed Mr. 
A. Gulston as superintendent rae at the Walker 
yeh of Sir W. G. Armstrong, Whitworth & Company, 

imited. 
during the last 23 years, part of that time acting as 
assistant to Mr. Gulston. 

Sre RicHarp Giazeprooxk has resigned the director- 
ship of the National Physical Laboratory, Teddington, 
which he has held since its inception in 1899. e is 
succeeded by Professor Petavel, Professor of Engineer- 
ing and Director of the Whitworth Laboratory in the 
University of Manchester. 

Mr. A. B. Sweer-Escort, for 15 years manager of 
Messrs. C. H. Bailev’s Tyne Engine Works, Newport, 
who has now severed his connection with the firm, upon 
receiving an appointment with the Ebbw Vale Steel, 
Iron & Coal Company, Limited, has teen the recipient 
of a presentation from the officials and men. 

Sm Georce CARTER, managing director of Cammell, 
Laird & Company, Limited, Birkenhead, who has 
been Chairman of the Shipbuilding Employers’ Fede- 
ration during the war, has been entertained to dinner 


in recognition of his services to the industry. Mr. 
W. H. Dugdale, vice-president of the Federation, pre- 
sided. 


Str Ernest Morr, in recognition of his services 
during the war, has had the rank of Officer of the 
Legion of Honour conferred on him by the French 
‘Government. Early in the war Sir Ernest reported 
for Mr. Lloyd George on shell production in France, 
and afterwards was one of the founders of the Advi- 
sory Committee of the Ministry of Munitions. 

Mr. Tuomas Burt, of Newcastle, the veteran miners’ 
leader, has received numerous congratulations as 
one of the legatees of £1,000 a year under Mr. Car- 
negie’s will. Mr. Burt once defended Mr. Carnegie 
against several aspersions of Mr. Keir Hardie on con- 
ditions at Pittsburgh, and this was the beginning of 
the friendship between Messrs. Carnegie and Burt. 

Mr. MatrHew Puerrs, who took a leading part in 
the nine-hours’ strike in the engineering and other 
trades in the year 1871, has lately retired into pri- 
vate life. Mr. Pletts carried on business for some 
— in Scotewood Road, Newcastle, and afterwards 

ecame an official with an engineering firm in London. 
He has been connected with these engineering works 
for many years, and haa now resigned, on pension. 

Owr1ne to the resignation of the secretary, Mr. John 
Hall, in consequence of pressure of business, the com- 


Mr. Allan has been with the Walker firm’ 





mittee of the Scrap Iron, Steel, Metals and Machinery 
Merchants’ Association (North-Western Area) have 
appointed Mr. H. H. Baron, of the firm of J. Need- 
ham & Company, Parr’s Bank Buildings, 3, York 
Street, Manchester, as secretary to the Association. 
The offices of the Association are now at Parr’s Bank 


Buildings. 

Mr. W. H. Du@patz, of Sunderland, has been elected 
president of the Shipbuilding Employers’ Federation. 
He is, in addition, chairman of the Wear Shipbuilding 
Association, managing director of 8. P. Austin & Son, 
Ltd., a past president of the North-East Coast Insti- 
tution of Engineers and Shipbuilders, a past president 
of the Sunderland Chamiver of Commerce, chairman of 
Lioyd’s Technical Sub-committee, chairman of the 
Works Committee of the River Wear Commissioners, 
and a member of the Institute of Naval Architects. 

Tue Ricut Hon. Jon Hopes, M.P., presided over 
a dinner given in London in honour of Mr. James Cox, 
J.P., of Darlington, and for 21 years secretary of 
the Associated Iron and Steel Workers’ Society. Dur- 
ing the evening Mr. Jabez Hall, the last president 
of the Associated Iron and Steel Workers’ Society 
before its amalgamation with the Confederation, pre- 
sented the Iron and Steel Trades’ Confederation with 
a bust of Mr. James Cox, J.P., and also a bronze 
tablet containing the names of the first and last execu- 
tives of the British Steel Smelters, Mill, Iron, Tin- 
plate and Kindred Trades’ Association. 

Carr. Hepiey GRAHAM has been appointed 
general manager of the Tyne Engine and Ship Re- 
pairing Works, Newport and Barry, of the Cardiff 
Junction Dry Dock Company, Limited, and the Tubal 
Cain Foundry and Engineering Works, Cardiff. Mr. 
J. P. Galletly has been appointed manager of the 
Cardiff Junction Dry Dock Company, Cardiff. and 
of the branch works at Barry, and also of the Tubal 
Cain Foundry at Cardiff. Mr. L. T. G. Soulsby has 
been appointed manager of the Tyne Engine and Ship 
Repairing Works, Newport. fr. M. Roberts has 
been appointed works’ manager of the Tyne Engireer- 
ing and — Repairing Works at Barry. 

Mr. R. W. Vick, J.P. (one of the original directors), 
and Mr. D. Cooke have retired from the board of 
Furness, Withy & Company, Limited. These vacancies 
have been filled by the election of Mr. S. J. Forster, 
the secretary, and Mr. R. I. Dodsworth, head of the 
London office steamship management department, as 
directors. As we previously briefly announced, Vis- 
count Furness has decided to relinquish the chairman- 
ship of the company and devote himself more particu- 
larly to shipbuilding, steel and coal interests. Mr. W. 
Furness, Mr. E. Furness and Mr. C. E. Furness are to 
be associated with him in these enterprises and bave 
also retired from the board. Sir Frederick W. Levis, 
Bart., has been elected to the chairmanship of the 
board, and the four vacancies have been filled by the 
election of Sir John Esplen, Mr. F. H. Houlder, Mr. 
W. C. Warwick, and Mr. N. Douglas as directors. 
Mr. E. A. B. Forster has been appointed the secretary 
of the company. 








NATIONAL HEALTH WEEK.—We understand that 
it has been decided to hold the first post-war National 
Health Week in May, 1920. Previous to the war, the 
celebrations in connection with this week, both in the 
Metropolis and in the various local centres throughout 
the kingdom, served to focus public opinion and senti- 
ment on those aspects of personal and public hygiene 
which are more directly the province of the man in the 
street and the woman in the home than of the medical 
and sanitary authorities. We think it is not making 
too great a claim to state that the pioneer work done by 
the Health Week Committee was one of many like 
factors in establishing the need for the newly-formed 
Ministry of Health. 
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MOULDING MACHINES 


OF EVERY DESCRIPTION. 


Pneumatic, Hydraulic, Jar Ramming, & Hand Power. 
Type “A” Duplex Machine for Pneumatic Power. 
Fitted with self-adjusting Rammer Head which accommodates itself to any varying depth o: pattern. 






















OVER ON THIS 
50 COMPLETE MACHINE 
MOULDS WITH 

PER HOUR 

HAVE BEEN UNSKILLED 
PRODUCED LABOUR. 





One of many that we have installed in various Munition Work Centres, 


JAMES EVANS & CO., serranna worss, 
BLACKFRIARS, MANCHESTER. 














Applications for Patents. 





Akt.-Ges. Brown, Boveri, et Cie. Lids for melting- 
furnaces and crucibles. 21,569. September 2 
(Switzerland, September 14, °18.) 

Armstrong, Whitworth & Company, Sir W. G. Key- 
less locks. 19,089. August 1. 

Ballentine, J. H. Nut-locks. 18,822. July 29. 

Ballantyne, W. B. Production of chrome iron or 
chrome steel alloys. 20,201. August 16. 

Basset, L. P. Revolving furnace for direct production 
of iron or steel, etc. 21,677. September 3. 
(France, September 3, 18.) 

Bird, F. H. Manufacture of cast-metal bars, rods. 
and strips. 21,951. September 6. 

Bloom, A. Appliances for casting metal ingots in 
groups or clusters. 21,117. August 28. 

Boever, A. Manufacture of brass and alloys of copper. 
a 10. (Switzerland, September 
il, 5 

Bower, C. O. Furnace blast tuyeres. 18,792. July 29. 

British Thomson-Houston Company (General LHlectric 


Company). Electric welding apparatus. 21,656. 
September 3 
Broady, W. 


Machine for contracting and expanding 
sheet metal, tubes, etc. 21,847. September 5. 
Browning. W. J. Process for extraction of metals 
from minerals or solutions or for separation or 
refinement of metals. 19,028. July 31. 
Buriingham, H. A. Cylinders for internal-combustion 
engines. 22,050. September 8. 
Bygloverza, Limited. and Ormes, S. 
iron. 19,139. Augus+ 2. 
Coles, 8S. O. Cowper-. Process for building up or grow- 
ing iron upon steel, etc., surface. 19,427. August 6. 
Coles, 8. O. Cowper-. Manufacture of iron tubes by 
electro-deposition. 19,429. August 6. ; 
Coles, 8. O. Cowper-. Process for recovery of iron 
from scrap tinned steel. 19,431. August 6. 
Coles, 8. O. Cowper-. Process for production of spring 
or tempered copper. 22,376. September 11. 
Coles, 8. O. Cowper-. Process for manufacture of zinc 
— for primary batteries. 22,377. Septem 
r il. 


Production of 


Coles, 3. O. Cowper-. 


; ) Process for converting blue billy 
into high-grade iron. 


22,598. September 13. 


Cotton, F. Furnaces for burning low-grade fuel. 
22,444. September 12. 

Cromwell, J. C Forging apparatus. 18,915. July 30. 

Davison, G. Casting copper seamless boilers. 19,196. 


August 5. 

Davy Bros., and Hand, T. W. ‘Tyre slabbing and 
punching presses. 18,994. July 31 

Dutwit, P. Manufacture of brass and alloys of copper. 


oe September 10. (Switzerland, September 
Essex, S. Tools for turning, screw-thread cutting, etc 


19,218. August 5. 
Expanded Metal Compauy, Booton, H., 
H. Machines for 
_ September 10. 
Gibbs, A. Stoves, ovens, etc., for drying or heatinz 
_tinplates, etc. 19,154. August 2." 
Griffiths, H., and H. A. Griffiths. Sheet-metal-work- 


and Salmon, 
expanding metal. 22,291 


ing machines. 20,955. August 26. 
Hamer, W. Dampers for furnaces, etc. 20,514. 
August 21. 


Haslam. A., and Morris, H., Limited. Machinery for 
charging blast furnaces. 19.126. August 2. 
Hatfield, W. H. Portable epring-actuated devices for 
testing hardness of a 24 20,617. August 22 


Herge, H. G. Steel sheet piling. 21,989. September 6 

Houldsworth, J. W. Means for extracting particles, 
ete., of iron or steel from ores, mixtures, etc. 
22,072. September 3 

Hurst, J. E. Manufacture of moulds for centrifugal 
casting-machines. 22,602. September 13. 
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Imbery, A. Electric furnaces for continuous heating 
of rivets, etc. 20,518. August 21. 

Jones, F. G. Methods for producing malleable iron 
castings. 20,521. August 21. 

Leach, F. R. Fang for cooling, heating, ventilating, 
etc. 20,268. August 18. 

Lloyd, H. D., Wilson, W. W., and the Whitecross 
Company. Electrodes for welding, etc. 19,083. 
August 1. 

Marriott, W. Metal reinforcements of reinforced-con- 
crete constructions. 21,473. September 1. 

McConnell, J. Processes of manufacturing electric 
steel. 18,668. July 30. 


Metals Extraction Corporation. Electrolytic cells for 


deposition of meial from solution. 22,541. Sep 
tember 13. 

Newman, T. F. Process for protecting ferrous metals 
from rust. 20,656. August 22. 


Parmiter. R. P. Appliance for bending steel rods 
20,622. August 22. 
Richman, P. R. Device for clamping metals to face- 


plate, etc., of milling, ete., machines. 20,383. 
August 19. 

Rogers, F. Rolling or forging metals. 19,066. 
August 1. 


Ryan, W. Too! for taking down or shouldering iron, 
etc., rods. 22,192. September 9. 
Schofield, J. P. Machine tools. 21,872. Septem- 


ber 5. 

Stokes, F. W. Manufacture of moulds for centrifugal 
easting-machines 602. September 13. 

Wickett, J. H. Process for treating castings of fer- 
rous metals. 21,691. September 3. 








Deaths. 

Tue death is announced, at the age of 65, of Mr. W. 
S. Procter, of Headingley, Leeds. Mr. Procter was 
secretary of the Yorkshire Iron and Coal Company, 
Limited, in which company he had been employed 
from the age of 14. 

Mr. J. Parxes died at his residence, Woodside, 
Shrewsbury Road, Dublin, on September 7. He was 
chairman and managing director of John C. Parkes & 
Sons, Limited, iron, tinplate, and metal merchants and 
agents, 110, Coombe, Dublin. 

Tue death has taken place at Brynonen, Pant, Dow- 
lais, of Mr. Thomas Besijemin Hirst, for 29 years 
steel-furnace manager at Messrs. Guest, Keen & Nettle- 
folds’ works, and subsequently works manager of the 
Blaenavon works for seven years, when he retired. 

Mr. James Muscrave, of Knowsley Grange, Heaton, 
Bolton, who died in his 81st year on Sunday, September 
14, was a member of an old family which had been con- 
nected with the engineering industry for the better part 
of a century. About 25 years ago he retired from the 
Musgrave & Sons, 
Limited, Globe Ironworks, and at the time of his death 
he was a director of several spinning companies. 

WE regret to announce the death of Mr. John Richard 
Kidston Law, chairman of the firm of William Jacks & 
Company, Limited, Glasgow. Mr. Law, who was 62 
years of age, had what seemed a slight hemorrhage of 
the brain about three weeks before his death, and it 
was hoped that he would completely recover; but he 
became steadily worse, aud died at 1.30 a.m. on Friday, 
August 29. In his early life Mr. Law was a tea planter 
in Ceylon, but about the year 1890 he became associated 
in business with the late William Jacks and his 
brother, Mr. Bonar Law, and on the death of Mr. 
Jacks (Mr. Bonar Law having retired some time 
before) he became senior partner of the firm. : 

Mr. Law impressed everyone with whom he came in 
contact as a man of very exceptional intellectual 
ability. In business circles he was much respected and 
liked. His chief interest was in scientific subjects, of 
which he possessed a wide and accurate knowledge. 
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MACNAB & Co. 


56/8, Eagle Street, Southampton Row, 
LONDON, W.C.1. 


Tabor Combination Shockless Jar Ramming Power 
Roll-over and Pattern Drawing Moulding Machine. 


Suitable for the most economical production of any repetition work 
from the smallest up to a load of 12,000 Ibs. at 100 lbs. 
air pressure, covered by a range of five machines. 











Jar rams the box in less 
than one minute. 


oa 


Rolls the mould over, 
draws and raps the 
pattern. 


oOo 


Rolls the pattern back 
ready for the next 


box. 


2 


COMPLETE MECHANI- 
CAL OPERATIONS OF 
THE MACHINE NOT 
EXCEEDING FOUR 
MINUTES. 


Mould having been rammed, box and pattern in act of being rolled over on to levelling table 
on other side of machine. 
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New Companies. 





Vickers-Hellenic, Limited, steel manufacturers, ete. 
—£10,000 in £1 shares. 

American Machine and Foundry Company, Limited.— 
Capital £50,000 in £1 shares. 

Pickard, Dobson & Company, Limited, Engineers.— 
Capital £20,000 in £1 shares. 

Lemco, Limited.—Capital £7,000 in £1 shares, to 
carry on the business of electricians. 

Silica Products, Limited.—Capital £25,000 in £1 
— Registered office: 482, Attercliffe Road, Shef- 

eld. 

Cravens, Limited.—Capital £10,000 in £1 shares, to 
carry on the business of railway construction contrac- 
tors, etc. 

Vickers-China, Limited.—Capital £10,000 
shares. Registered office: Vi 
Westminster, S.W. 

Eastern Engineering & Supply Company, Limited.— 
Capital £5,000 in £1 shares. Registered office: 3651, 
High Street, Stratford, E.15. 

Engineering Products Company, Limited. — Capital 


in £1 
ers House, Broadway, 


£10,000 in £1 shares (6,500 preference). Registered 
office : 61, Holborn Viaduct, E.C. 
Brassfoundry Machine Tool Company, Limited.— 


Capital £5,000 in £1 shares. Registered office: 262, 
Corporation Street, Birmingham. 

Commercial Welding and Engineering Company, 
Limitedi—Capital £5,000 in £1 shares. Registered 
office: 7, Dumfries Place, Cardiff. 

Charles Benn & Sons, Limited.—Capital £20,000 in 
£1 shares, to carry on business as boilermakers. Regis- 
tered office: 10, Park Row, Leeds. 

J. R. Chance, Limited.—Capita] £1,500 in £1 shares, 
to carry on business ag engineers, etc. Registered office : 
27, Cato Street North, Birmingham. 

Burt Brothers, Limited.—Capital £50,000 in #1 
shares (25,000 74 per cent. cumulative preference), to 
carry on the business of coppersmiths. 

Darling & Lioyd, Limited, Engineers.—August 20, 
£10,000 in £1 shares (3,000 preference). Victoria 
Works, Victoria Road, Oswestry, Salop. 

Unicorn Engineering Company, Limited.—Capital 
£12,000 in £1 shares (2,400 founder’). Registered 
office: 19, Eldon Park, 8. Norwood, S.E. 

Delta Electrical & General Engineering Company, 
Limited.—Capital £1,000 (£5). od Registered 
office: Kilnholm Mills, Stackst , Bacup. 

Poyser’s Patents, Limited.—Capital £20,000 in £1 
shares, to carry on the business of ironfounders. Regis- 
tered office: 52, Brown Street, Manchester. 

Royles (Altrincham), Limited.—Capital £7,000 in £1 
shares, to carry on the business of engineers. Regis- 
tered office: 72, Oakfield Road, Altrincham, Ches. 

John Spence & Sons (Airdrie), Limited.—Capital 
£10,000 in £1 shares, to carry on the business of brass 
founders. Registered office: Bellsdyke Works, Airdrie. 

Patent Metallic Manufacturing Company, Limited.— 
‘Capital £5,000 in £1 shares (2,000 pref.). Registered 
aoe gl 6, Radcliffe Buildings, 37, Moorfields, Liver- 


pool. 

Patex, Limited.—Capital £100 in 1s. shares, to carry 
on the business of patent experts, etc. Registered 
office: Albert Buildings, 151-7, Fitzwilliam Street, 
Sheffield. 

James N. Durie & Company, Limited.—Capital, 
£10,000 in £1 shares, to carry on the business of engi- 
neers. Registered office:—28, Grove House Lane, 
Leeds. 

Thomas Crompton & Sons, Limited.—Capital £40,000 
in £1 shares, to ¢atry on the business of lock manufac- 
turers, etc. Registered office: 41, Gerard Street, Ash- 
ton-in-Makerfield. 


Clyno Engineering Company, Limited. — Capital 


£120,000 in £1 shares, to take over the business carried 









on at Wolverhampton by F. Smith as the Clyno En- 
gineering Company. 

Walter Somers (1919), Limited.—Capita] £375,000, to 
acquire and carry on the business of manufacturing, 
forging, filling-up, and finishing every description of 
iron and steel work. 

Harrap Wilkinson, Limited.—Capital £5,000 in £1 
shares (4,000 ordinary and 1,000 founders’), to carry 
on the business of ironfounders. Registered office: 
Quay Street, Salford. 

West Riding Pulley Works, Limited.—Capital £3,000 
(£1). Makers of wrought iron’ and steel pulleys and 
‘a parts, etc. (Prmvate.) Registered office: Walk- 
ey Lane, Heckmondwike. 

Monmore Green Rolling Mills Company, Limited. — 
Capital £24,050 in 24,000 shares of £1 each, and 1,000 
deferred shares of 1s. each. .Registered office: Mon- 
more Green, Wolverhampton. 

T. N. Waldron, Limited.—Capital £2,000 in £1 
shares, to take over the business of stampers and 
piercers, carried on at 211, Newhall Street, Birming- 
ham, as Rawcliffe & Waldron. 

Middlesbrough Steel Tube and Conduit Company, 
Limited.—Capital £15,000 in £1 shares (14,900 ordin- 
ary and 100 management). Registered office: Lower 
Commercial Road, Middlesbrough. 

Greenside Foundry Company.—Oapital £2,000 in £1 
shares, to take over business of iron founder, carried 
on as the Greenside Foundry Company at the Greenside 
Foundry, Chapeltown, Yorks. 

Pettigrew & Merriman.—Capital £20,500 (£1) (10,000 
8 per cent. cumulative preference ordinary and 10,500 
pe lone Mechanical and electrical engineers, instru- 
ment makers, etc. (Private.) 

Birmingham Phosphorising & Alloy Casting Comypany. 
—Oapital £10,000 in £1 shares, to carry on the busi- 
ness of smelters, founders, refiners. Registered office: 
6, Berkeley Street, Birmingham. . 

British-Australian Engineering Company, Limited.— 
Capital £25,000 in £1 shares, to adopt an agreement 
with H. C. Siddeley and with R. W. Wild. Registered 
office: Australia House, Strand, W.C.2. 

Premier Aluminium Casting Company. — Capital 
£5,000 in £1 shares, to carry on the business of 
aluminium casters, manufacturers of motor car, cycle, 
and aeroplane parts and accessories, etc. 

Gay Brothers —Capital £10,000 in £1 shares. Ob- 
jects: To carry on the business of die-sinkers, tool- 
makers, stampers, pressers, piercers, etc. Registered 
office : Tenby Works, Tenby Street North, Birmingham. 

Arthur Greaves (Lees).—£6,000 (£1). To take over 
the business of sheet metal workers, etc., carried on by 
A. Greaves, at 82, High Street, Lees, Lancs., as 
Arthur Greaves. Private. 82, High Street, Lees, near 
Oldham. 

Maritime Engineering and General Repairing Com- 
pany, Limited.—Capital £2,000 in £1 shares. First 
directors: A. W. Hertz and A. H. Hertz (both per- 
manent). Registered office: The Docks, Port Talbot, 
Glamorgan. 

Scottish Stamping & Engineering Company, Limited 
—Capital £100,000 in £1 shares. First directors: Sir 
Thomas R. Thomson, J. G. Latta, J. G. Young, and 
W. Lees. Secretary: J. G. Latta. Registered office: 
Neptune Works, Ayr. 

ndented Bar & Concrete Engineering Company, 
Limited.—Capital £60,000 in £1 shares. First direc- 
tors: J. T. Petro, R. W. Vawdrey, H. Murray, C. H. 
Whittington, and L. Mather. Registered office: Queen 
Anne’s Chambers, §.W.1. 

Foundrometers, Limited.—Capital £3,000 in £1 
shares, to take over the business of brass and metal 
founders, etc., carried on by Messrs. H. Creighton, 
W. 8. Sixsmith. H. Dowson, and H. Broadbent at 
7 and 9, South Brook Street, Leeds. 

G. M. Hay & Company, Limited, 86, Arthur Street, 
Bridgeton, Glasgow (private company), to take over 
the business of ironfounder and engineer hitherto carried 
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WILLIAM JACKS & COMPANY. 


LONDON ano BIRMINGHAM. 


Telegrams: ALKALJZE, LONDON. Telegrams: ALKALIZE, BIRMINGHAM. 

Telephone : 7860 AVENUE (3 lines.) Telephone: GENTRAL 1175 & 1178. 
Head Office: Birmingham Office : 

5, EAST INDIA AVENUE, LONDON, E.6. 18, BENNETTS HILL. 


LIVERPOOL : 11, Oldhall Street. Telegrams : LATEM, LIVERPOOL. Telephone: Central 6794. 


PIG IRON. 


Scotch, Middlesbrc’, Hematite, Basic, Specials, &c., &c. 


STEEL. 


Billets, Wire Rods, Tube Strip, &o. 


COPPER. 


Tough, Best Selected and Refined Ingots, Electrolytic Ingot Bars, 
Wire Bars, and Cathodes. 


TIN. 


All Brands Ingot and Bar Tin. 


SPELTER. 


G.O.B.‘s and Special Purities. 


Telegrams: FERRUM, MIDDLEGBRO’. Telegrams: COLVIN, GLASGOW. 
Telephone: MIDDLESBRO’ 689. Telephone: CENTRAL 7460. 
ROYAL EXCHANGE, MIDDLESBRO’. 93, HOPE STREET, GLASGOW. 


WILLIAM COLVIN & COMPANY. 


MIDDLESBOROUGH ano GLASGOW. 
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on by G. M. Hay at Strathclyde Foundry at above 
address. Capital, £30,000 in £1 shares. 

Burston, Read, & Company, Limited.—Capital £5,000 
in £1 shares. To take over the business of hardware 
and bolt and nut manufacturers carried on by E. F. 
Burston and E. Read, at 97, Dudley Road, Wolver- 
hampton, as ‘‘ Burston, Read, & Company. 

Newcastle Shipbuilding Company, Limited.—Capital 
£100,000 in £1 shares, to take over the business 
formerly carried on by J. Cross as the Huntley Ship- 
buildi and Repairing Company, at Hebburn, Dur- 
ham. First directors: J. Cross and H. H. Doeg. 

Empire (Alloy) Steel Corporation, Limited.—Capital 
£250,000 in £1 shares, to adopt an agreement with 
W. B. Ballantine and D. C. Lee. First directors: 
D. C. Lee and Lieut.-Commander W. B. Ballantine 
Secretary, H. E. Barwell Registered office: 62, Pall 
Mall, 8.W.1. 

Middlesbrough Steel Tube & Conduit Company, 
Limited.—Capital £15,000 in £1 shares, to carry on 
the business of manufacturers of steel and iron tubes of 
all kinds. First directors: W. H. Mill (chairman), J. 
Mather, R. W. Perry; and J. Mill. Registered office: 
Lower Commerical Street, Middlesbrough. 

Midland Bolt, Nut and Rivet Company.—Private com- 
pany, registered August 20. Capital £25,000-in £1 
shares. Objects: To carry on the business of manufac- 
turers of and dealers in bolts, nute and rivets, factors, 
shippers, importers, engineers, &c. Registered office: 
Midland Works, Beard Street, Darlaston. 

Fairless Engineering Supplies Company, Limited.— 
Capital £8,000 in £1 shares, to take over the business 
of engineers carried on by G. P. Fairless and W. T. 
Hill at Stockton and Thornaby as the Engineering 
Supplies Company. First directors: G. P. Fairless 
(managing director) and W. T. Hill. 

Buckleys, of Sheffield, Limited.—Capital £100,000 in 
£1 shares (50,000 preference). To take over the busi- 
ness of Samuel Buckley & Sons, steel manufacturers 
and merchants, Sheffield. First directors: S. Buckley, 
3, Wilkinson Street, Sheffield; H. Shaw, 12, Wilton 
Place, §.W.1. Registered office: 35, Paradise Street. 
Sheffield. 


—_$.., 


Sun Fou Company.—Capital £5,000 in £1 
shares. To i the business of the Sun Foundry Com. 
pany, carried on by C. Ray at 326, Newtown Row, Bir- 
mingham, and the foundry plant and effects owned by 
W. Thompson, of 8, Sasniies Road, Edgbaston, Bir- 
mingham. Registered office: 326, Newtown Row, Bir 
mingham. 

Al Screw Company, Limited.—Capital £10,000 in £1 
shares. To take over the business of a screw and nut 
manufacturer carried on by A. H. Smith, at 7, Small- 
brook Street, Birmingham, as the “‘ Al Company,” and 
to carry on the business of manufacturers of screws, 
rivets, etc. Registered office:'7, Smallbrook Street, 
Birmingham. 

Patent Metallic Manufacturing Company, Limited.— 
Capital £5,000 in £1 shares (2,000 preference), to take 
over the business carried on at 16, Borough Road, 
Seacombe, Cheshire, to carry on the business of export 
or import machine brokers, ironfounders, etc. irst 
directors: G. T. Swan, F. J. Chell, and A. Whitford. 
Registered office: 6, Radcliffe Buildings, 37, Moor- 
field, Liverpool. 

Welsh Tinplate & Metal Stamping Company, Limited. 
—Oapital £500,000 in £1 shares, to take over the 
business of the Welsh Tinplate and Métal Stamping 
Company, Limited (incorporated in 1911), and to carry 
on the business of manufacturers of and dealers in iron, 
steel, terne and black plates, etc. First directors: D. 
Williams, J. Holmes, T. Jones, Brynmair, Lianelly ; 
and P. Douin, Beuorages, Nord, France. Registered 
office: Cambrian Works, Sea Side, Llaunelly. 

Firth-Derihon Stampings, Limited.—Capital £120,000 
in £1 shares (60,000 ‘‘ A’”’ and 60,000 “B’’), to take 
over the business of die makers and meta! stampers car- 
ried on by U. G. Derihon in Great Britain, and to 
enter into an agreement with Thos. Firth & Sons, 
Limited, and U. G. Derihon. First directors: F. C. 
Fairholme, F. Best, and J. W. Fawcett (nominees of 
Thos. Firth & Sons, Limited, and holders of ‘‘A’”’ 
shares), and E. Derihon, J. D. Juling, and 8. C. S&S. 
Hickson (nominees of U. G. Derihon, and holders of 
*“*B’’ shares). 














T. E. MANSERGH. 


EVERY DESCRIPTION 
MOULDERS’ 


PATENT WOOD, MINERAL AND 
COAL DUST BLACKINGS 
MANUFACTURED. , 


SALFORD. 





OF 





Gharceal Works, 





ANKEY 


3) 


FOUNDRY 
LADLES 









Let us know your requirements 
and we will quote you. 


Joseph Sankey & Sons 





Se eee 









Wellington ~ Shropshin 








16, South Castle St., 





LEGGE’S IRON CEMENT. 


The most efficient for general Engineering and Foundry Work, 


It repairs permanently and effectively makes good all defects in Castings, 
leaking parts and connections in Steam, Water, Gas and Air, etc. 


WRITE TO MANUFACTURERS— 


F. THOMPSON LEGGE & CO. 


LIVERPOOL, 











QZ 
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OIL FIRED 


Melting Furnaces for Brass, Aluminium, 
Copper, Nickel, Steel, Cast Iron, etc. 


1 Gallon of Oil will melt 100 Ib, 
Brass in a Monometer Furnace. 








Ask for full particulars :— 


MONOMETER MFG. CO.,LTD. sinninchan 














Dust Faa. Volumetric Fan. 
Fans for Ventilation, Ewe on Cupola and Forge 
for Dust Removal, 55>3 +—-— Fire Fans for large 


for Induced & Forced sia or small duties. 





Draft on Boilers. Reliable and efficient. 


Davidson & Co., Limited., 


Sirocco Engineering Works. 


BELFAST. 




















GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


| J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. SHEFFIELD. 
Telegrams : “LOWOOD, DEEPCAR.” 
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Pig-iron. 
Hematite— 
| my Coast ut Nos. 
East Coast No. 

West Coast Mixed Nos. 

Scottish Mixed Nos, 

Welsh Mixed Nos 
Cleveland— 

No, 1 os - 
No, 3 foundry G,M.B. 
No. 4 foundry 
No. 4 forge 
Basic 


cooeeac? 


Penman 


we “ey Leics, and | Notts— 
° 

No. 3 } = — 

No. 2 foundry 

No, 1 foundry 


oovonw 
@Seacoe @ecocse Ssocooo 


SDoOwmBmaw 


ao 


Of COMODO 
— 


ee 
wpooo~tN~10-+! 
Soooeesoon 


oO 
~ 
a 
So 


Foundry 

Nore.—The above prices are those 
one by S ——- as a minimum a 
ear elivery. n consequence o! 
Sorts being booked to capacity, 
makers are not committing them- 
tle for later delivery. 
Delivered 2 eee 

eDerbyshire No. 3. 

*Cleveland No, 3 

*Scottish, No. 


* Merchant prices. 
Delivered in Sheffield 
East Coast he: 


7] - o-) 


hire basic 
No. 3 foundry 
forge 





High-Speed Tool Steel. 
Finished bars, 14 per cent. Tu 
Finished bars, 18 per cent. Tungsten... 
Per Ib, delivered buyers’ works, 


Rounds and squares 3 in. to 8 in. in- 
clusive . 4d. pe’ 
Rounds and squares under. ; in. to oe 


tin. 
Flats under 1 in. by 3 ‘in. to ; in. by 
in., and all sizes over four times *. 
n width and over thickness ee 
Bevels of aes sizes = sections 6d. ,, 
a Coils 


king oe 
Bars cut to length +: tapetont 
Some | from High-Speed Tool Steel— 


Tonto and § wart, 3d. 
Per Ib. net, d/d steel-makers’ works. 





Ferro-Al rah 
Ferro-Titanium—23/25 . carbonless, 1/5, 


%, car. £48 0 0 
iy rehned, basis 00% 


0 0. 
iticon 45/60 % a S19 10 0 d/d. 
eld Steelworks. 
—80%, £25 loose, £2500 


rt £23, according to destinati 
(All per ton.). eb 43 








MONTHLY PRICE LIST. 


ad prices uniess otheguie specified, are those obtaining at the 


the current month. 





oo 


©; °] cookss 


* Seocococoous 
* SCoccocooo™ 
al 


4 a 
+O © cocco! 


oomoco 


oo 


Omielial average price, esah, Aug. 
Do, Three months, A 
Do. Settlement, Au. — 
Average spot price, Aug. 


cegoce So 


© | cooccoSs 
>: 2° eccccoo® 
P22 soocoo & 


Soft foreign (net) 


average ] price, Aug. 
Average spot price, Aug. 
Antimony. 
English regulus ae “* -. 45 0 
Chinese ae -- 48 0 Oto 44 0 0 
Crude .. ee ee ‘a -. 3810 0 
Ore ed - wa 6 -» Nominal. 
Aluminium. 
Virgin Metal 98/99—. * 
per 


Phosphor Bronze. 
InGoTs. 


Alloy e. or II, 
7. ly r Vv. 


vir ¥o 

xi. a sin ae 

Cast Strips and Ingots 
CASTINGS, 

L orIl... ah 

Itl., IV. or V. 

IV. or Vil. 

Vill, " ms a 

xi. aa a ae ou 

No. VII,, Chill, Cast, Solid 

Cored Bars 
Delivery 2 Cwt, free to any town. 
10 A nd —_, < Pp 


°g°e0 


--150 0 0 


F 


ia] 
3 
PETE d tell iddl 


. £50 above 
. £70 above 
. £30 above 
-bronze prices supplied by 


lected copper. 
1590 per cent aoe Copper 


Phos Tin (5 
= aah ins 


CHARLES 


cent.) .. 
Ing 


98/99— purity, per Ib. 6/46 — _ 
s 
-. £205 0 0 


Nickel. 
In cubes, 98/99— purity per ton 
; Nickel Silver. per Ib. 
Ingots for raising .. eo ee - 
Ingots for Spoons and Forks “— a 
» Tolled to spoon size _ 
*Tungsten Metal Powder. 


per Ib, 
3/ 


96/98 — eae J 4 


Molybdenum Metal. 
96/98— purity, per ID - 





*Cobalt Metal. 
97— purity, per Ib. ; 
Quicksilver. 


75 lb. bottle .. ee ee -- 23 
* Net, delivered Sheffield Works. 





Scrap Iron and Steel. 


Steel h oy . oa 
scrap, heavy - 
Iron scrap cast (cupola metal) - _— 
(London f.0.b.). 


Heavy steel pt ne ee eo an 
Heavy cast - a a . 
Steel Scrap. 
Without Analysis— 
Heavy steel “- oe... 


Steel pla: 
Steel and borings 
mixed wi aaa iron or other 
material 


Other classes of steel scrap, ’ whether 
or not mixed 
F.o.r, orin barge at nearest siding 


or whart 
With Analsyis— 
Heavy steel 7 ome not over 
pene Bares. 7 0 
wg relay ‘SO 
per cent. p. ands, .. oo Jan 





Wrought-iron Scrap. 
(1) (=) 9 w.l. i ye and sections, not 


in, thick, reasonably 

ends, nnd 

cabl 
(b) He ears scrap not less than 
ee horseshoes, 
scrap there- 


(e) Wi. scrap under } in. thick, and 
all W.I. scrap ag aaeenes = 


, turnings 

mixed with steel or 

(4) wi planings, turnings and 
borings .. os se ee 





Cast-Iron Scrap. 
wan ey between 1} cwt. 


ory ry», broken between 
oa fs bias, "broke, between hie ewt., 


ae ‘unbroken. 
. Di roken, between 5 cwt, and 
each 


2 tons 
Pe pews ‘lk ewt. and 5 ewt. 
Railway chairs, whole or broken for 
ae 4 lumps, not exceeding 2 tons 


ae 


a of o 


Oo 


ee 
ao oc&atr 


Burnt, broken ready for cupola 
Burnt fire bars 
and torings, for iron and 
steel makers 


Co anea 37 © ® 2B 31 aot 
S 





cld Metal. 
Co clean) 
pper (clean) .. 
Lead (les usual draft) 


Zinc 
New aluminium cuttings 
ee 
Hollow 


Shaped black 
(Above all d; Wh ‘secorhentts yard). 





Metallurgical Coke. 
Durham and Northumberland— 
Lanes,, Staffs., Yorks, Notts., Derby- 

shire, Lincolnshire and Midland 
ties— 
Blast furnace 


Foundry - oe nit 
F.o.t. at ovens. 
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Telegrams: “Durrans, Pennistone.” Telephone: 21, Pennistone. 


Established 1863. 


‘| JAS. DURRANS & SONS, 


4 Phenix Works, Penistone, sista 


20 

80 r_\ 

10 . S 5 o G)cTON @ 
J a 

4 = hg 
15 =} T 














a ma 
“ fi EUR HHO 


Te 


+ | UHR 


ua 





é> 
can, 
4 vat | 
Fr a Mayilb 
ene 





Manufacturers of all 


n FOUNDRY EQUIPMENTS 


‘ COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 
Ladles, Cupolas, Fire Bricks, Gannister, Stone Flax, Loam and Sand Mills, 
° Casting Cleaners, Studs, Chaplets, Pipe Nail«, Sprig«, Brushes, Wire Brushes, 


Core Ropes, Bellows, Buckets, Spades. Forks, ddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


<= 





ua 
7 
“4 


FCEEMELLU Ny 


wW 
0 
5 
8, 
10 
0 
10 
0 
0 
0 
0 
0 
0 

These Machinés are invaluable for a Foundry, doing a larger amount of work ef'a 

el quality, in a much shorter time than can be done by hand, without skilled 

our, haere 

f The following testimonial explains itself — - 


“Dear Sits,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to Hd tons in by i 


weight. 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO.; LD. 
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HAWKINS t-te TRON CEMENT 


The Cement that cannot be distinguished from the Casting. 
Try a tin at our expense. Sole Manufacturers :— 


W. T. HAWKINS & CO., Chapel Hill, HUDDERSFIELD. 


LIQUID STEEL ANALYSES 


MECHANICAL TESTS 
Its Manufacture and Cost and MICROGRAPHS 


DAVID CARNEGIE, 


F.R.S.E., M.Inst. C.E., M.I.Mech. E.M.LS. Inst. 








o-e-e 


MESSE ES EE SESE Ee Ce ee ee ee 
Seem ese ee ee ee ee ee ee eee 
a 








— SPECIALISTS — 


Consulting IN FOUNDRY WORK. 
Metallurgists 


An invaluable book of reference for all and Laboratory for all kinds of Metallurgical 


engaged in the Iron and Steel Trade. All Analytical Investigations. 
known processes are described, and de~ 


Chemists. 
tails of costs of plant, costs of manufacture, NAISH & CROFT, 


and costs of assembling given. Pa tee 
SUUUUAL LUT AAAUUTNNAAH tH MH 
THE CONTENTS “Sadana” | Mier, "CONOR, swe 


Iron Ores, Basic Materials, Crucible Steel 
Manufacture, Bessemer Steel Manu- ? 66 Suave O. «amy ? 
a. The Open — Ag ee The és — —_——= 
Electric Process, Costs and Labour. C oO 55 
Two hundred and sixty-two practical LAWA L 
Illustrations. iron and Steel Cements. 


Illustrated descriptive Booklet FREE. Quick Drying “ingietinguishable firusts 


SU) UIA AUAUAUUT US HAEEU EET ALOU 











Acknowledged First-Class Qu 
Send for Trial Samples or Supplies to Proprietors— 


THE LIBRARY PRESS, LTD. ||} | awegn WALTON & CO 
’ 7 


19, Portugal Street Buildings, 2, St. Nicholas Buildings 
Portugal Street, LONDON, W.C.2. NEWCASTLE -ON-TYNE. 

















FOUNDRY _REQUISITES 
— OUR — 


“Carwriton” HBiachkins: 
IS UNEQUALLED FOR .. 


HEAVY ENCINEERING CASTINGS. Can be Don’t buy expensive Plumbago If our 
INCOT MOULDS, sed Blacking will give equal results at 
BATHS, &0. ~~ "Y less than half the cost! 


THOMAS WILKINSON & CO., LTD., 
Manufacturers, MIDDLESBROUGH. 
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SITUATIONS VACANT AND WANTED. 


SITUATIONS VACANT AND WANTED —cont. 





OUNDRY MANAGER.—Wanted, first-class man to 
take charge of Iron and Bronze Foundries of an 
important engineering firm making high-grade cast- 
in Applicants must state age, experience, and 
salary required. The post is permanent, and gives 
plenty of scope for enterprising man.—Apply, Box 300, 
Offices of THe Founpry TRADE JovRNAL, Bessemer 
House, Adelphi, London, W.C.2. 





OUNDRY FOREMAN, experienced in light cast- 
ings in iron, air and water cooled cylinders 
State age, fuli particulars of experience, and salary 
expected. London district—Apply, Box 296, Offices 
of THe Founpry Trape JournaLt, Bessemer House, 
Adelphi, Strand, London, W.C.2. 





OUNDRY FOREMAN. — Thorough practical 
Moulder desires ition as Foreman in Brass 
Foundry, large or sm i Thoroughly experienced in 
all branches of the trade.. Heavy or smal] work; 
machine or plate work 15 years at last place.—Box 
304, Offices: of Tue Founpry TrapDeE JOURNAL 
Bessemer House, Adelphi, Strand, London, W.C.2. 





OUNDRY FCREMAN WANTED. Must be 
energetic, with sound practical and theoretical 
knowledge of Foundry work in all its branches, both 
Malleable and Grey Iron, more especially the former. 
Repetition work. Good prospects.—Apply, with full 
iculars salary required, etc., to BuuLuers, 
MITED, Tipton ‘Staffs. 





ETALLURGICAL CHEMIST, with 18 years’ ex- 
perience in the Metallurgy of Steel by many 
processes, is open for appointment, home or abroad. 
Has specialised for a number of years in the production 
of high grade steel castings from different types of 
electric furnaces, and also from Tropenae converters. 
—Particulars, apply Box 318, Founpry TRrapDE 
JournaL Office; Bessemer House, Adelphi, Strand, 
London, W.C.2. 





OUNDRY ENGINEER, who has started several 
new iron and steel foundries, is open to hear 
from a firm about to lay down iron or steel foundry ; 
25 years active experience in all its branches; take 
enti charge of starting new foundry; expert on 
cupolgg, electric steel furnaces, drying stoves, and 
general foundry plant.—Apply, Box 320, Founpry 
TRADE JouRNAL, Bessemer House. Adelphi, Strand, 
London, W.C.2 





ANTED.—Founders prepared to undertake cast- 

ing of first-class Motor Engine Cylinders.— 
For further information, apply, Box 308, Offices of 
Tue Founpry Trapde Journat, Bessemer House, 
Adelphi, Strand, London, W.C.2. 





RON-CEMENT MANUFACTURER asks Represen- 

tative, well-introauced in the Iron Foundries, for 
selling on a commission basis first class Iron Cement 
Depot will be given.—Full particulars to ‘“‘ Iron 
Cement,’ Box 298, Offices of THe Founpry Traps 
JournaL, Bessemer Aouse, Adelphi, Strand, London, 
W.U.2. 





OUNDRY CLERK (31) desires change. Thorough 

knowledge of all clerical work essential in an 

Iron Foundry. Fifteen years’ experience. Wages, 

costing, etc.—Apply, Box No. , Offices of THE 

Founpry Trape JournaL, Bessemer House, Adelphi. 
Strand, London, W.C 2 





ATTERN-MAKERS.—Wanted, two or three first- 
class pattern-makers, accustomed to smal! work. 
—Apply, Box No. 278, Offices of the Founpry TrapE 
woe Bessemer House, Adelphi, Strand, London, 





ANTED, three Iron Moulders for Monmouth- 
shire, used to general work.—Apply by letter, 
stat.ng apenee, to Box 310, Offices of Tne 
Founpry Trape Journat, Bessemer House, Adelphi, 
Strand, London, W.C.2. 


J Boge ange thoroughly experienced, seeks situ- 

ation with firm that can house a reliable man 
or expecting houses. Modern foundry.—A. C., 128. 
Addison Road, Guildford. 








FOR SALE AND WANTED. 





ws: to Purchase small Roots Blower.— 
Particulars to T. Hottey & Company, 22, 
Gascoigne Road, Barking. 


HE“L TOOTH MOULDING MACHINE, to 

take boxes 4 ft. dia. x 2 ft. 6 in. under arm, 
with change wheels complete, balanced mould holder 
and 40 wheels. 3 Gas Picwing Rotary Fans, coupled 
direct to steam engine with cylinder about 34 in. dia. 
x 5 in. stroke.—Box No. 290, Offices of Tue Founpry 
TRADE JouRNaL, Bessemer House, Adelphi. Strand, 
London, W.C.2. 


WANTED. 
50O TONS SMALL AGRICULTURAL 
MACHINE CASTINGS. 
Delivery at rate of from 5 to 40 tons per week. 
Ref. D., E. H. BENTALL & CO., LTD., Heybridge, 


Maldon, Essex. 
1OO 2O%S of Black Sand wanted quickly, for 

Foundry in South.—Write, giving quota- 
iy to Box O. 592, Sells, Ltd., 168, Fleet Street, 








ANTED, for a small general iron foundry, one 

quite new or second-hand Cupola; capacity up 

to 20 cwt., complete with blower.—Reply, Box 312, 

Offices of Tue Founpry Trape JournaL, Bessemer 
House, Adelphi, Strand, London, W.C.2. 





OR SALE.—60 pairs 17 in. x 11 in. x 4 in. 
Moulding Boxes, in good condition What 
offers ’—Reply to Box 302, Offices of THe Founpry 
TRADE JOURNAL, Bessemer House, Adelphi, Strand, 
London, W.C.2. 





TEEL, IRON and BRASS FOUNDRY and 
MACHINE SHOP, in the neighbourhood of 
London, on the bank of the Thames, close to railwa: 
station, TO BE SOLD, including : 2 large and 1 sm 
cupolas, 2 converters Bessemer, large hydraulic and 
hand moulding machine plant, pneumatic hammers. 
lant, 2 sand-biast plants with recuperators, big sand- 
last room and sand-blast barrel, 10-ton Coles over- 
head electric travelling crane, pig-iron breaker, 
weighing machines, oxy-acetylenic welding plant, 
grinding plant, lifting and travelling cranes, suction- 
gas plants, rails and trucks, brass furnace, great quan- 
tity of lining and accessories, pattern chop, machine 
shop.—For further particulars, apply to Tue G. 
Meran Worvs, Twickenham Road, Teddington 
(Middlesex). 
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SHEFFIELD 


FURNACE « FOUNDRY REFRACT ORIES 
CO» LI: (wenstir’s co. 
MILLHOUSES, SHEFFIELD. 











Fireclay and Silica Bricks, Ground Ganister, Silica 
Cement, Steel Moulders’ Composition, Ground 


Fireclay, etc. Send us your enquiries. 





Our Ganister IS INCOMPARABLE. 























WHITTAKER’ IMPROVED MOULDING MACHINI 


By which Wheels or Pulleys of any description or 
from 3 inches to upwards of 20 ft. diameter can be mac 








THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED TO 
ENGINEERS: 


All Machines warranted to Mould with the greatest accuracy an 











GEARING WHEELS . 


Spur or Bevel, Straight Teeth and Double Hell 
Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS 


WM. WHITTAKER & SONS, LID., 
SUN IRON WORKS, ()] DHAM. 




















